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TEE  SPECIES  MU  DISTRIBUTION  OP  GRA.SSHOPPERS  , 

IN  THE  1939  OUTBREAK 

, RoLert  L,  Shotwell,  Entomologist 

Bureau  of  Entomology  and  Plnut  Qp-arantine 

United  States  Department  of  Agriculture 

The  year  1939  was  the  sixth  year  in  which  the  species  of  grass- 
hoppers were  recorded  for  the  several  States  included  in. the  annual^ 
grasshopper  survey.  Data  for  the  1934,  1935,  1936,  1937,  and  1938  col- 
lections were  published ^as  supplements  to  the  Insect  Pest  Survey  Bulletin 
as  follovrs:  Volume  14,  No,  9;  volume  16,  No,  5;  volume  17,  No,  3,;  volume 
18,  No,  6;  volume  19,  No,  4, 

In  1939  22  States  were  included  in  this  project  and  131,605  speci- 
mens were  collected  in  their  typical  grasshopper  habitats.  Pred  E,  Skoog, 
survey  supervisor,  made  the  identifications  and  much  credit  goes  to  him 
and  to  the  rest  of  the  survey  unit  of  the  grasshopper  control  project 
for  the  gathering  of  data  concerning  developments  within  the  infesta* 
tions  during  the  active  grasshopper,  season.  The  following  suLnmary  of  the 
general  situation  during  1939  is  based  on  data  gathered  by  this  unit. 

General  Situation  in  1939  from  an  Economic  Standpoint 

A- 

In  1938  unprecedented  flights  of  Melanoulus  mexicanus  Sauss.  in 
the  Northern  Great  Plains  area  invaded  western  North  Dakota,  eastern 
Montana,  Wyoming,  the  Black  Hills  section  of  South  Dakota,  western 
Nebraska,  and  the  Red  River  Valley  of  Minnesota  and  North  Dakota,  Because 
of  the  1938  flights,  large  areas  of  depleted  range  land  in  eastern 
Montana  and  the  bottom  land  along  the  Big  Missouri  and  Little  Missouri 
Rivers,  together  with  most  buckbrush  patches  in  the  Bad  Lands  of  western 
North  Dakota,  were  heavily  infested  in  1939,  One  range  land  area  north 
of  Miles  City,  Mont»,  and  extending  west  to  the  Musselshell  River,  aver- 
aged about  50  grasshoppers  per  square  yard  over  4,000  square  miles. 

Between  Williston  and  Walters  Perry,  N,  Dak,,  along  the  Missouri  River 
bottom,  populations  of  M.  mexicanus  ranged  from  50  to  500  per  square 
yard.  The  Bad  Lands  along  the  Little  Missouri  between  North  Roosevelt 
Park  and  Medora,  N,  Dak,.,,  flats  in  the  river  bottom  and  benches  above  the 
flats  averaged  75  to  150  per  square  .yard.  Leading  down  to  the  Little 
Missouri  River  are  long,  dry  creeks  and  innumerable  steep  draws  from  one 
to  several  miles  long,.  Each  draw  or  coulee  had  its  quota  of  hoppers, 
averaging  from  50  to  150  per  square  yard. 
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In  all  of  the  Black  Hills  area  of  South  Dakota  and  V/yoming  every 
mountain- hay  meadow,  pasture,  and  cropped  field  was  severely  infested 
with  M.  mexicanus  hatching  from  eggs  deposited  by  grasshoppers  in  flight. 
Populations  ran  as  high  as  5,000  per  sq.uare  yard  and  one  observation 
showed  all  the  buckbrush  ( Symuhoricaruos)  in  3 acres  destroyed  doxim  to 
the  roots  by  the  grasshoppers,  which  had  defoliated  and  decorticated  it. 

In  eastern  Wyoming  and  western  Nebraska  heavy  infestations 
occurred  in  most  of  the  favorable  crop  fields  and  especially  in  strip- 
farmed  and  stubbled-in  grainfields. 

In  the  northern  Bed  River  Valley,  severe  infestations  of 
M.  mexicanus  occurred  in  pastures,  waste  areas,  stump  land,  alfalfa 
fields,  and  other  habitats.  Prom  these  places  they  migrated  into  the 
crops.  In  south-central  and  southeastern  South  Dakota,  southwestern 
Minnesota,  and  northeastern  Nebraska  severe  local  infestations  of 
Melanoulus  bivittatus  Say,  M,  differentialis  Thos,  M,  mexicanus.  and 
M,  femur- rub  rum  Deg,  occurred.  In  the  Hamill,  S,  Dak,,  district,  the  cen- 
ter of  the  disastrous  1931  outbreak,  M.  bivittatus  hatched  out  in  corn 
and  sorghum  stubble  planted  to  small  grain.  Populations  of  300  per 
square  yard  were  not  uncommon.  In  the  buffalo  and  grama  grass  sod  clumps 
along  the  edges  of  coulees,  egg  pods  of  M,  differentialis  averaged  as 
high  as  12  per  square  foot  the  first  half  of  May  at  the  same  places  where 
populations  of  M,  bivittatus  nymphs  averaged  350  per  square  yard, 

.The  area  infested  by  Dissosteira  longiuennis  Thos,  included  parts 
of  5 States;  namely,  southeastern  Colorado,  southwestern  Kansas,  Pan- 
handle of  Oklahoma,  Panhandle  of  Texas,  and  northeastern  New  Mexico, 
with  the  major  infestations  in  Colorado,  New  Mexico,  and  Texas,  In 
these  3 States,  during  the  1939  spring  egg  surveys,  a total  of  75  egg 
beds  were  examined  for  eggs.  The  egg  beds  ranged  in  size  from  l/ 2 acre 
to  200  acres,  with  an  average  of  15  acres  per  bed.  The  average  egg-pod 
population  ranged  from  0.7  pod  to  20  pods  per  square  foot  with  an  aver- 
age of  5,8  pods  per  square  foot  for  the  75  beds. 

Pirst-instar  nymphs  upon  hatching  numbered  as  high  as  2,000  per 
square  yard,  with  an  average  of  500,  : In  many  instances,  within  a week 
or  10., days  after  hatching,  nymphs  occupied  10  times  the  area  of  the  egg 
bed.  In  Colorado  it  was  estimated  that  the  last— instar  nymphs  alto- 
gether covered  5 times  as  much  area  as  the  original  egg  beds  and  in  New 
Mexico  10  times  as  much. 

The  population  of  M.  mexicanus  in  the  most  severely  infested 
areas  of  eastem  Montana  and  western  North  Dakota  were  reduced  to  non- 
economic numbers  in  much  of  the  area.  This  was  accomplished  largely  by 
flights  out  of  the  area,  although  control  measures  may  ha.ve  reduced 
populations  about  10  percent.  In  western  Nebraska,  western  South 
Dakota  and  eastern  Wyoming,  damage  to  small  grain  was  reduced  50  percent 
by  baiting.  Infestations  were  reduced  by  flights  out  of  the  area  and 
control  measures  until  only  local  infestations  remained.  In  the 
D . longj-penni s area  populations  of  this  species  were  reduced  largely  by 
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■baiting  operations  to  noneconomic  proportions  in  Texas,  to  about  250 
acres  of  egg  beds  in  New  Mexico,  and  to  1,910  acres  of  egg  beds  in 
Colorado,  ' 

Fall  Bgg  Survey  in  19Z9 

' ■ The  1939  fall  egg  survey-  showed  that  areas  of  severe  infestation 
had  shifted  "con si def ably  in-  the  Melanoulus  mexicanus  area.  In  Montana 
the  north-central  counties  were  the  most  heavily  infested',  ' This  was 
the  area  where  the  1939  flights  from  eastern  Montana  terminated.  In 
eastern  Montana,  from  light  to  subnormal  egg  populations  were  found  in 
areas  most  heavily  infested  during  1939,  A large  portion  of  eastern 
North  Dakota  was  severely  infested  with  M,  mexicanus  and  M.  bivittatus. 
while  western  North  Dakota  was  comparatively  lightly  infested. 

The  eastern  half  and  tvjo-thirds  of  the  southern  half  of  South 
Dakota  was  also  infested.  From  the  Dakotas  the  infestation  extended  into 
the  western  third  of  Minnesota  and  the  extreme  northv/estern  part  of 
Iowa,  A large  part  of  this  whole  area  in  these  three  States  lies  within 
the  20-inch  rainfall  belt.  These  infestations  were  a local  build-up  of 
M.  differentialis,  M.  bivittatus.  and  M,  mexicanus  in  the  southern 
part.  In  the  northern  part  it  was  largely  M,  mexicanus. 

A spotted,  severely  infested  area  lay  diagonally  from  eastern 
Nebraska  across  western  Kansas,  extending  into  eastern  Colorado  and 
the  Panhandles  of  Oklahoma  and  Texas,  In  Kansas  and  parts  of  eastern 
Colorado  Aeoloulus  turnbullii Thos.  was  of  recent  economic  importance. 

It  proved  a damaging  species  in  1938  but  it  is  still  an  undetermined  fac- 
tor in  the  grasshopper  outbreaks,  M.  mexicanus  has  become  of  increasing 
importance  in  both  western  Oklahoma  Panhandle  and  northern  Texas  Pan- 
handle, This  is  also  true  of  parts  of  eastern  Colorado,  especially  the 
northeastern  part. 

Infestations  in  western  Nebraska  were  down,  but  not  to  the  ex^- 
tent  they,.were  down  in  eastern  Wyoming  and  western  South  Dakota,  In 
Nevada  and  Utah  there  were  severe  local  infestations,  but  for  Idaho, 
Washington,  and  Oregon,  there  was  a very  small  grasshopper  problem.  This 
was  also  true  for  most  of  Arizona,  New  Mexico,  Oklahoma,  Arkansas, 

Missouri,  Illinois,  Iowa,  and  Wisconsin,  The  northern  half  of  the 
Southern  Peninsula  of  Michigan  had  some  severe  local  infestations.  In 
California  the  Imperial  Valley  showed  a severe  infestation  of  M.  mexicanus. 
There  were  also  local  spots  of  infestations  of  different  species 
scattered  in  their  usual  areas. 

Infestations  of  Dissosteira  longipennis  were  about  completely 
wiped  out  in  Texas,  There  were  two  small  areas  in  New  Mexico  and  about 
100  small  egg  beds  in  the  southeastern  q.uarter  of  Colorado, 

For  the  entire  area,  severe  infestations  were  limited  to  about 
seven  or  eight  States  at  most,  many  of  which  are  in  hea-^ly  cropped  areas. 
For  this  reason,  they  were  of  greater  economic  importance  but  probably 
provided  a better  opportunity  for  organized  control. 
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A-DX)arent  Decrease  of  Melano'clus  mexicanus  in  Relative  A'buTt^fl.np.e,-;  ; ? 

Melaao-plus  mexicanus  egg  pods  were  found  during  the  egg  survey  ; 
in  eastern  North  Dakota  and  north-central  Montana  in  as  great  numbers  as 
ever  in  the  history  of  surveys,  hut  collections  of  grasshoppers  made  in 
these  States  and  others  of  the  main  M.  mexicanus  area  showed  a decided 
decrease  in  the  relative  abundance  of  M.  mexicanus  from  1938  to  1939* 

A verification  .of  this  is  found  in  a comparison  of  the  percentages  of 
M.  mexicanus  in  the  collections  made  on  range  land  and  in  all  habitats 
for  these  years.  These  data  are  given  in  tables  1 and  1 A,  On  the 
range  land  there  is  a decrease  of  from  9 to  36  in  the  percentage,  \'dth 
' an  average  of  14  percent  for  the  entire  area,  Tor  all  habitats  this  de- 
crease is  from  7 to  17  percent,  with  an  average  of  10  percent.  All  this 
indicates  a downward  trend  in  the  numbers  of  M>  mexicanus.  although  it 
remains  the  most  important  species  and  was  very  abundant  over  large 
areas. 

Table  1, — Decrease  of  relative  abundance  of  Melanonlus  mexicanus 

on  range  land 


State 

M.  mexicanus  taken 

. 1938 

1939 

Difference 

Percent 

Percent 

Percent 

Montana  

54 

18 

-36 

North  Dakota  (eastern)-  

32 

18 

-14  , 

North  Dakota  (western)-  - - 

32' 

8 

-24  ... 

South  Dakota  -----  

15 

6 

- 9 

Nebraska  -----  

29 

16 

-13 

Wyoming-  - --  --  --  -- 

29 

20 

- 9 

Entire  area  ------  

28 

14 

-14. 

Table  1 A.— Decrease  of  relative  abundance  of  Melanonlus  mexicanus 
for  a total  of  specimens  collected  in  all  habitats 


M.  mexicanus  taken 


State 

■ 

1938 

1939 

Difference 

Percent 

Percent 

Percent 

Montana  - --  --  --  --  - 

63 

46 

-17 

North  Dakota  ------- 

49 

37 

-12 

South  Dakota  ------- 

40 

28 

-12 

Nebraska  -------  

32 

25 

- 7 

Wyoming  --------  

36 

26 

-10 

Entire  area  -------- 

42 

32 

1 

-10 
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Seasonal  Population  Trends  of  G-ras sho'P'Per  Infestations  for 

Different  Crot>s  and  Habitats 

Systematic  observations  were  made  throughout  the  1939  season  in 
the  main  grasshopper  areas  by  special  survey  men,  therefore,  three  of 
these  areas  will  be  discussed  separately.  On  the  basis  of  weekly  esti- 
mates of  the  number  of  grasshoppers  per  square  yard  occurring  in  different 
crops  and  habitats,  population  trends  have  been  traced  for  all  of  the 
nymphal  period  and  part  of  the  adult  period,  as  shown  in  table  2,  For 
most  of  the  habitats  the  peak  of  nymphal  population  was  reached  by  may 
13,  0?he  peak  of  nymphal  population  for  mountain-hay  meadows  was  June  3, 
and  for  corn  June  24  (table  2), 

The  trends  of  grasshopper  infestations  in  the  various  habitats  in 
Montana  and  North  Dakota  (northern  M.  mexicanus  area)  and  in  V/yoming, 

South  Dakota,  and  Nebraska  (southern  M.  mexicanus  area)  represent  popu- 
lations containing  from  75  to  80  percent  M.  mexicanus.  There  was  a rapid 
increase  in  populations  from  hatching  to  the  peak  and  then  a gradual  de- 
crease took  place.  The  range  land  shown  for  Montana  and  North  Dakota 
was,  for  the  most  part,  depleted  range  of  sage  brush,  Hussian-thistle, 
pricklypear  cactus,  pepper  grass  (Lemdium).  western  wheat  (Agrouyron 
smithii).  needlegrass  ( Stj-pa).  and  other  grasses  (Poa  spp,).  In  the  northern 
M.  mexicanus  area  there  was  a second  peak  in  small  grain  the  week  of 
July  1,  This  was  probably  due  to  migration  of  grasshoppers  from  des- 
troyed fields  and  distant  idle  and  depleted  range  lands  into  grainfields 
that  had  not  been  previously  infested. 


Table  2.-- "Seasonal  population  trends  of  grasshopper  infestations  for  different  crops  and 

habitats — shown  as  the  average  number  of  grasshoppers  per  sg-uare  yard 
occurring  during  each  weeh  from  hatcninis:  time  to  aoiiit  sorvey 
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and  sorghiam  stubble 
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In  the  southern  area,  J.  A,  Gillett  found  that  stubhle  fields  deeply 
plowed  were  comparatively  free  from -grasshoppers.  Spring  grain  which  had 
"been  disked  or  stuhhled-in  hastened  hatching  by  removing  the  weed  cover  and 
fields  stuhbled-in  had  the  most  grasshoppers.  At  the  time  of  hatching  the 
wheat  plants  were  from  2 to  4 inches  high  and  very  susceptible  to  total 
damage. 


In  table  2 there  are  also  shown  population  trends  for  the  main  crops 
and  habitats  in  the  M.  bivittatus  and  M,  differentialis  areas  in  South 
Dakota,  Nebraska,  and  Iowa.  Comparing  trends  in  this  area  with  those  in 
the  main  M,  mexicanus  areas,  one  notes  that  the  peak  of  population  was 
reached  more  slowly,  probably  because  of  a slower  rate  in  hatching.  The 
greatest  difference  was  in  the  margins,  in  which  there  was  a big  diffe2>* 
ence  in  the  quantity  of  plant  cover  x^dth  taller  and  heavier  sod  and  weed 
conditions  in  the  M,  bivittatu&^differentialis  areas. 

Further  study  of  table  2 shows  that  small  grain  stubbled  into  com 
or  sorghum  had  2-1/3  times  as  many  grasshoppers  as  did  the  grain  sown  in 
deep-plowed  com  or  sorghum  stubble.  It  also  shows  that  no  grasshoppers 
appeared  in-  the  grain  on  plowed  land  until  3 v/eeks  after  they  had  hatched 
in  the  stubbled-in  grain.  The  infestations  in  the  grain  on  plowed  land 
were  caused  by  grasshoppers  moving  in  from  outside  sources.  Grasshoppers 
did  not  appear  in  the  corn  until  the  week  of  June  17,  which  was  5 or  6 
weeks  after  hatching  had  begun.  From  the  peak  of  the  nymphal  infestations 
to  the  adult  survey  on  August  19,  populations  fell  off  90  percent, 

. It  was  observed  that  within  a day  after  alfalfa  was  mowed  and  raked 
most  of  the  nymphs  beyond  the  third  instar  in  development  had  moved  to  the 
edge  of  the  field  or  into  adjacent  crops.  When  new  plant  growth  started 
the  grasshoppers  often  moved  back.  Late  in  June,  when  the  grain  or  alfalfa 
was  harvested,  the  com  was  invaded.  Local  movements  consisting  of  shift- 
ing flights  of  M.  bivittatus  and  M.  differentialis  began  on  a large  scale 
about  July  6 and  continued  into  August, 

. 'Melanoulus  mexicanus  Area 

This  area  embraced  the  eastern  third  of  Montana,  the  western  half 
of  Horth  Dakota,  eastern  Wyoming,  the  Black  Hills  section  of  South  Dakota, 
and  western,  or  Panhandle  section  of  Nebraska,  The 'survey  supervisors 
working  in  this  area  were  J,  A,  Gillett  and  F,  S,  Skoog.  The  following 
account  is  based  on  their  observations. 

Hatching  of  M.  meicicanus  began  on  April  25  and  extended  to  June  1, 
with  a general  hatch  the  first  week  of  May.  In  this  area  M.  bivittatus 
was  reported  as  hatching  along  with  M.  mexicanus. 

For  M,  mexicanus  and  M.  bivittatus  it  was  known  that  in  the  spring 
additive  amounts  of  daily  maximum  air  temperatures  above  60°  F,  would  have 
to  equal  from  150°  to  200°  before  hatching  began.  Therefore,  progressive 
daily  totals  of  the  numbers  of  degrees  the  ma,xima  went  above  60  were  kept 
for  important  stations  scattered  throughout  the  entire  infested  area. 


- 302 


This  gave  some  advance  knowledge  of  when  to  esjpect  hatching.  Table  3 shows 
the  sums  for  the  main  stations  in  the  M.  mayinahtiR  ai*e&„  ,Vi  ^ ' 


Table  3.~Sums  of  Degrees  of  Dai Iv- Maximum  Temneratures- Above 
60°  in  the  Soring  Before  Tirst  Hatching  of  M.  mexicahus  l/ 


Station 

■'  'Date  of'  ' ■ 
fir st_. hatch  ; 

Sum  of  . 
'degrees 

Valentine,  Hebr,  

Apfil  24 

■ 172  ' ;■ 

Newcastle,  Wyo,  - - _ - _ 

April  28 

' 150 

Willis ton,  H,  Dak,  ---  --- 

May  '1' 

. . -.-170  ■ ' 

Bismarck,  H,  Dak,-  

' May  1 

■ 196 ; I'  ’ 

Dickinson,  H,  Dak,  - 

■ May  1 ■ 

194 

Grand  Porks,  H,  Uak,  ------- 

May  6 ' 

<178 

Lead,  S,  Dak,-  ---------- 

■''May' 13  '■ 

160 

2J  M.  bivittatus  was  reported  hatching  along  with  M.  mesicanus,  . t 

The  accumulative  temperatures  for  Grand  Porks,  3J,.Da35:,,  amounted  to  ' . . 

114  on  and  including  May  2 and  as  yet  no  hatching  had  been  reported  for  . 
tha.t  area.  It  was  predicted  that  hatching  would  take  place  in  this  area,' 
within  the  next  3 or  4 days,  provided  maximum  air  temperatures  rose';ab9yS 
70°.  Hatching  did  take  place  at  this  time  as  shown  in  table  3,  During 
the  3 days  after  May  2,  64°  more  above  60°  maximiaia  were  added  to  the  total 
of  114°,  making  a total  of  178°  before  hatching  was. observed. 

In  the  Black  Hills  area,  hatching  was  from  7 to  25  days  later  than 
in  the  open-plains  areas.  This  was  due  to  lower  temperatiires  and  niore ' 
moisture,  Hirst  hatching  was  estimated  to  be  about  May  13,  because  on 
May  19  a collection  of  nymphs  showed  60  percent  first  ihstars  and  40  per- 
cent second  instars.  By  May  13  daily  maximum  temperatures "above  60°  had 
totaled  160°,  It  is  believed  that  this  gives  a rough  method  for  predict- 
ing the  date  when  hatching  will  begin,'  ' ' '' 

Por  the  whole  area,  fields  of  smallr^grain.': stubble  covered  with 
Hus si an— thistle  were  the  most  common  source  of  infestations  for  M.  mexicanus. 
Other  sources  were  idle  land,  pure  stands  of  alfalfa,’-  native  grhss-^hay”''-—'-’ ' 
meadows,  depleted  range  ^and,  buckbrush  draws,  river  bottom,  and  bench. 
Remarkably  few  M.  mexicanus  were  present  on  good  grama;-grass  range  land,  ■■ 

This  was  especially  noticeable  where  the  grama  grass  grew  up  to  the  edge" 
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of  "bucklDrush  patches  or  draws  containing  Poa  or  western  wheatgrass,  which 
had  several  timeses  many  hoppers'  as  did  the  grama  grass,  ITymphal  popula- 
tions in  the  fields'  ranged  from  25  to  300,  with  occasional  concentrations 
of  1,000  to  5^000  per  sq.\iare  yard. 

Adults  appeared  "by  May  30  in  the  southern  area  (Wyoming,  South 
Dakota,  and  Nebraska )v  hy  J^me  15  from  5 to  35  percent  were  adult,  and  by 
the  first  of  July  from - VS  to  95  percent  were  adult.  Local  flights  x^rere 
observed  in  Nebraska  from- Jxine  14  to  21.  One  Jxme  20  a major  flight  be- 
gan to  develop  bn  the  large  range  area  north  of  Miles  City,  Mont.  From 
then  on  flights  throughCut  the  entire  area  at  first  increased  in  size  and 
frequency  and  then  continued  throu^out  July  and  August  and  into  September, 

The  greatest  sources  of  flights  were  the  north  half  of  the  Black 
Hills,  in'  Lawrence  and  Pennington  Counties,  S,. Dak.,  west-central  Nebraska, 
(made  up  of  Box  Butte,  Sioxix,  Morrill,  and  Scotts  Bluff  Coxmties),  and 
southeastern  l^yoming  (composed  of  Niobrara,  Goshen,  Laramie,  and  Platte 
Coxinties'),  In  the  northern  area  the  main  sources  of  flight  were  the 
Missouri  and  Little  Missoxari  watershed  in  western  North  Dakota,  including 
the  bottom  lands  in  the  Bad  Lands  and  along  the  river  courses  proper, 
and  the  4, 000-sqxiare-^ile  range  area  in  Garfield  Ooxinty  north  of  Miles  City, 

Flints  from  the  Black  Hills  section  were  mostly  toward  the  north- 
west; those- from  v/edtern  Nebraska  and  southeastern  Wyoming  were  to  the 
south  and  southwest  into  northwestern  Kansas,  northeastern  Colorado,  and 
the  counties  along  the  northeastern  front  of  the  moxintains  in  Colorado, 

The  main  flights  in  western  North  Dakota  and  eastern  Montana  were  west 
and  northwest.  They  terminated  in  the  north-central  coxnities  of  Montana, 

Oxidng  largely  to  emigration  of  the  adults  by  flight,  comparatively 
few  eggs  were  laid  in  the  main  area  in  which  the  M.  mexicanua  infestation 
of  1939  developed.  Hr,  Gillett  prepared  a table  shov/ing  the  differences 
in  his  area  between  the  average  ratings  resulting  from  the  fall  egg  sur- 
veys of  1938  and  1939. 


Table  4. — Difference  in  average  ratines  in  fall  egg  surveys.  1938  and  1^39 


‘‘  Area 

Average  ratings  in  fall  egg  surveys 

1938 

1939 

V/estem  Nebraska  - ------- 

■ CO 

, 

2.1 

Western  South  Dakota  - - 

2,8  ■ 

1.8 

Fast ern  Wyoming  -------- 

3.1 

1,9 
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MJ?i,  Skoog,  »orth.ern  area,  prepared  a tatle  showing  the  dif- 

f erenees  hetv/een  the  average  nhmher  of  egg  pods  per  square  foot  in  the 
spring  and  fall  egg:  surveys  of  1939  in  his  area, 

' ■ ■ . . .r  ■ ■■ 


Table  Sw-Oomparieon  between  agg  nods  ner  square  foot. 
: :apring.^  fpll  surveys^  1939 


■ ■ •Area'‘-  ... 

Averaae  number  nods  -oer  sauars  ;foot 

S-orinfi  1939 

Pail.1939 

Eastern  Montana  -- - .'r 

2,60  . 

0-,’16 

• Western  North  Dakota’  - - ; - - - 

6,45 

,36 

■ " ■ • Both  of  these  tables  Indi  cate  a great  * reduc  ti'bh  1 n the  inf  e s tati  ons 

in  the  main  M.  mes:i canna  ayea..  . 

' ‘ J - > Second  ■Generation  of  Melanonlus  itfexicanus 

EaTly-'in  August  19.39  a second  generation  of  M>  mericanus  began 
hatching  in'  western  Kansas,  the  Oklahoma  Panhandle,  the  northern  part  of 
the  Texas  Panhandle,  and  in  southeastern  Colorado,  In  this  region, : the 
first  generation  was  of  minor  importance  in  Tekas  but  increased  in  hmbers 
northward  until  it  comprised  half  the  grasshopper  population"^ in  parts  of 
■Kansas  and  Oklahoma.  In  the  Oklahoma  Panhandle  the  first  generation  whs 
reduced  by  baiting  operations  to  an  average  of  less  than  5-  per  square  yard 
in  marginal'  areas,  .and  1 per  square  yard  in  fields.  The  light  residual 
population  laid  many  eggs,  of  which  at  least  95  percent  hatched.  The 
second  generation  resulted  in  a surprising  increase  in  population  and 
proved  more  important  than  the  first  generation,  with ‘respect  to  crop  damage. 
Prom  a normal-to- light  spring  infestation  there  developed  a light*^to^  -i 
threatening  second  generation,  and  from  eggs  of  the  Second  generation^  a 
threatening-to-severe  infestation  developed  in  the  spring  of  1940, 

Melanonlus  bivittatus  and  Melanonlus  differentialis  Area 

, Thisarea  included  southeastern  and  south- central  South  Dakota, 
extreme  southwestern  Minnesota,  western  Iowa,  northwestern  Missouri,  and 
eastern  Nebraska,  Very  few  observations  were  made  in  Missouri  because  of 
the  low  grasshopper  populations  found  there.  The  survey  supervisor  for 
this  area  was  D,  E.,  Lindsay,  and  the  following  discussion  is  based  on  his 
notes  and  observations, 

• ' 

There  were  three  major  spedies  involved  in  this  areh — MgiiahoiDlus 
bivittatus.  M,  differentialis.  and  M.  mexicanus.  named  in  the  order  of 

' their  importance, Melano-olus  femur-rubrum  was  also  abundant  in  places. 

Both  M,  differentialis  and  M.  femur-rubrum  hatch  2 or  3 weeks  later  than 
the  other  two,  and  this  in  itself  prolonged  the  hatching  period  in  this 
area,  which  began  the  first  week  of  May  and  continued  to  August. 
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■V  • *" 

In  eastern  Nebraska  about  80  to  90  percent  of  the  infestations  came  from 
sweetclover  fields  and.unplowed  cornfields.  Small  grain  sown  in  corn  or 
sorghum  stubble,  which  had  been  harrowed  over  or  left  standing,  proved  an 
important  source  of.  infestations  for  M.  bivittatus.  In  some  instances 
populations  of  300  per,  square  yard  developed  in  these  places.  Other  sources 
of  infestations  were  the  roadsides  and  other  field  margins,  soddy  banks  of 
coulees^  and  alfalfa  fields.  The  distribution  of  the  species  in  this  area 
is  described  by  Lindsay  as  followsJ  ’’In  west-central  Iowa  the  infestation 
was  predominantly  M,  bivittatus.  with  occasional  areas  where  M.  mexicanus 
was  dominant;  in  northwestern  Missouri  the  infestation  was  negligible;  in 
eastern  Nebraska  M.  bivittatus  predominated  in  soiae  localities  and 
M.  differential! s in  others.  Later,  M.  differential! s became  the  most  im- 
portantr  in  all  but  the  northeastern  counties.  The  M.  bivittatus  infestation 
in  Nebraska  extended  into  south-central  South  Dakota,  notably  in  Tripp, 

Gregory,  and  Charles  Mix- Counties,  thence  eastward  in  reduced  numbers,  where 
it  was  combined  with  M.  differentialis.  Just  north  of  these  counties  there 
was  a general  infestation  of  li.  mexicanus.  In  southwestern  Minnesota  only 
one  small  infestation  was  encountered,  occurring  in  Rock  County  and  first 
consisting  of  M.  bivittatus  and  M.  differentialis  mixture,  but  following  a 
severe  hail  and  hatch  of  M . f .emur-rubrum  it  became  predominantly  M.  mexicanus 
and.  M.  femur-rubrum.  The  latter  species  also  increased  in  importance  in 
northwestern  Iowa,” 

Dissosteira  longinennis  Area 

This  ^rea  included  southeastern  Colorado,  southwestern  Kansas,  Fan- 
handles  of  Oklahoma  and  Texas,  and  the  northeastern  part  of  New  Mexico, 

The  survey  supervisors  for  this  area  were  L,  A,  Spain  and  D,  K,  Scharff, 
and  the  following  discussion  is  based  on  their  observations, 

Mr,  Spain  reports:  "That  portion  of  the  Great  Plains  embodying  the 
D.  longipennis  outbreak  might  be  considered  as  ‘an  area  of  considerable 
diversity,  from  the  aspect  of  topography,  and  as  one  of  much  similarity, 
from  the  standpoint  of  natural  vegetation.  For  the  most  part,  the  terrain 
is  slightly  rolling,  short-grass  rangeland,  called  the  plains  grassland, 
varying  from  level  plains  on  the  east  to  the  more  rough  hill  land  with 
buttes  and  mesas  on  the  west.  Soils  are  predominantly  sand  and  clay  loams 
with  very  little  organic  matter.  In  the  longipenni s region  of  the  short 
grass  or  plains  grassland,  the  natural  grass  is  principally  a mixtiire  of 
grama  (Bouteloua  gracilis)  and  buffalo  grass  (Buchloe  dactyloides).  Wire 
grass  (Aristida  loneiseta)  appears  in  the  flora  in  the  eastern  edge  of 
the  D.  longinennis  area,  and  along  the  western  edge  admixtures  of  ring 
grass  (Muhlenbergia  torreyi)  and  junegrass  (Koeleria  cristata)  appear. 

Toward  the  southwest  in  New  Mexico  black  grama  (Bouteloua  eriouoda)  becomes 
more  and  more  abundant  until  it  is  the  dominant  species  at  the  margin  of 
the  infestation.  Other  grasses  of  a more  or  less  local  nature  contribute 
variation  to  the  flora  but  the  general  dominance  of  grama-buffalo  grass  is 
characteristic  of  the  D.  longinennis  area.  It  is  estimated  that  more  than 
90  percent  of -the  D.  longinennis  infestation  of  1939  hatched  from  range 
and  pasture  land  where  these  short  grasses  were  dominant. 
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The  extent;  of' farming  in  the. -area  is  variable  by  co-unties  and  involves 
from  nearly  15  percent  of  the  land  in  some  counties  to  ,75  percent  or  more 
in  others,  with  an  estimate  of  about  one-fourth  or  one-^third  of  the  , 

D.  longipennis  area  "und'er  cultivation*  Wheat  and  grain  sorghums  are  pre- 
valent and  the  following  is  a list  of  the  chief  crops?  (l)  Small  grains, 
principally  winter  wheat  with  small  acreages  of  barley  and  spring  wheat;  ' 

(2)  sorghums,’  principally  grain  sorghuilas,  including  Kafir  corn,  Milo 
maize,  Sudan  grass,'  and'  cane;  (3)  corn;’  (4)  legumes.  Along  the  rather 
narrow  creeks  and  strips  of  river^bottOm  lAhd  where  irrigation  is  possible, 
there  are  small  fields  of  alfalfa,  swOetclover,  peas,  and  beans,  also  small 
grains,  corn  sorghums,  melons,  and  vegetables’.  Irrigation  is  very  limited, 
as  streams  are  not  permanent  in  most  of  the  soTithern  part  of  the  D.  longiuennli 
area  and  over  much  of  the  whole  area..  The  Arkansas  River  and  several  of  its  ^ 
tributaries  pro-^de  irrigation  water  for  adjacent  land  in  Colorado  and 
Kansas;  This  is  the  principal  irrigated 'section  of  the  D.  loneiuennis  area. 
Most  of  this  area  has  recei-ved  ah  a-^erage  annual  precipitation  of  15  to  20 
inches  and  in  recent  years  of  abnormal  drpught  was  included  in  the  well-  , 
known  * dust-bowl.* 

"Although  known  as  the  I).  longiPehnis  area,  in  honor  of  the  most  im- 
portant. species,  Melano-plus  differentiali s.  M.  mexicanus.  M.  bi-yittatus. 
Aeoloulus  turnbullii  and  other  species  were  the  dominant  grasshoppers  in 
crop  land,  A second  generation  of  M.  mexicanus  became  sufficiently 
numerous  to  warrant  special  attention- late  in  the  summer  and  in  the  fall. 

Eggs  of  E,  longi-DP.riTil  g were  found  in  all  environments  common  to  grasshopper 
ovipbsition;  However,  egg  beds  of  this  species  were  not  scatteredpromis- 
cuouslyj  for  it  is  estimated  that  more  than  90  percent  of  the  egg  beds 
occurred  in  range  and  in  pastures  covered  vdth  buffalo  and  grama  grass. 

There  were  a few  beds  in  tall  native  grass  and  weedy  grassland,  several  in 
small  grain,  sorghum,  and  corn  stubble,  . and  some  in  abandoned  land.  On 
typical  beds  in'-buffalo-ghama  range,  egg  pods  were  placed  around  the  edges: 
of  grass  plants,  and  in  the  intervening  bare  spots  between  plants  well 
below‘the  surface' -'of -the  soil,  ' 'y;  ' . 

' ; "A  total  of  75  E;  Ibngiperinls  egg  beds  were  examined  during  the  - 

spring  of  1939  in  Colorado,  Texas,'  and  Hew  Mexico,  The  following  table 
shows -the  average  results  of  the  examinatioh.pf  t^ical  beds  in  the  hea-^rily 
infested  portion  of  the  area,'  ' ' - 


Table  6, — E.  longj-pennis  egg  beds  surveyed  in  the  s-pring 
of  1939  in  Colorado.  Hew  Mexico. . and  Texas 


state  ■ 

Beds 

surveyed 

Average  size  • 

" of-'  '■ 

beds  : 

'Pods  per , 
square 
foot 

Reduction  by 
predators 

Colorado  - - - - 
Hew  Mexico  - - - 
Texas _ _ _ _ 

Humber 

38 

23 

14 

Acres  ' r 
■ 25  • • 

. ^ .5  ■ :- 

5 ; 

Humb  er 

5.3 

6.3 

6,6 

Percent 

9,6 

15.0 

10.0 
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"Egg  Ijeds  ranged  in  size  from  l/ 2 acre  to  200  acres,  with  an  average 
of  approximately  15  acres  per  egg  Ved  for  the  D.  longipennis  area.  The 
average  egg  pod  population  of  75  beds  ranged  from- 0,7  pod  to  20  pods  per 
sq,uare  foot,  with  an  average  of  nearly  5,8  pods  per  square  foot.  The  first 
hatching  dates  for  D,  longipennis.  together  with  the  average  duration  of 
the  hatching  period,  are  shown  for  each  of  the  major  D.  longinennis  States 
in  table  7, 


Table  7,-*^atea  of  hatohlng  periode  fbr  New  Mexico., 
Texas,  and  Colorado  in  1959 


State 

First 

hatch 

Hatching 

complete 

Average  duration  of 
hatching  period 

Days 

Hew  Mexico  - - - 

April  21 

June  5 

23 

Texas — - - 

April  22 

May  30 

23 

Colorado  - - 

May  2 

June  1 

18 

"The  duration  of  the  hatching  period  for  individual  beds  ranged  from 
11  to  30  days.  The  shorter  average  hatching  period  of  18  days  for  Colorado 
compared  with  23  days  for  Hew  Mexico  and  Texas  is  attributed  to  weather. 
Eggs  began  to  hatch  at  a number  of  beds  in  the  two  last-named  States  as  the 
result  of  an  unseasonably  warm  spell  during  the  latter  part  of  April;  then 
followed  cool  weather,  in  the  first  half  of  May,  which  prolonged  the  hatch- 
ing period.  Hatching  was  deferred  on  a number  of  beds  in  Colorado  by  the 
same  cool  spell  until  warm  weather  prevai led,  when  a q.uick  hatch  resulted. 
Egg  beds  at  lower  altitudes,  in  warm  exposures,  began  to  hatch  19  days 
earlier  than  did  some  of  the  beds  situated  less  favorably  on  high  mesas. 

An  egg  bed  in  Lincoln  County,  Colo,,  which  had  both  a southern  and  a 
northern  exposure,  exemplifies  the  effect  of  a favorable  location.  When 
hatching  was  complete  on  the  southern  slope  of  this  bed,  only  55  percent 
of  the  eggs  had  hatched  on  the  northern  e:q)Osure, 

"The  proportion  of  viable  eggs  for  all  the  beds  was  large,  “and  the 
few  eggs  which  did  not  hatch  constituted  only  1 percent  or  less.  The 
length  of  the  nymphal  period  for  D.  longipennis  is  shown  in  table  8,  The 
time  interval  is  measured  from  the  first  hatching  to  the  first  appearance 
of  adults. 
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Tab  le_.  8 Stamm  ary  of  the  length  of  the  nymti^W.l  pfiAod  " 
for  New  Mexico.  Texas,  and  Colorado,  in' 1939 


State  : 

Pirst  hatch 

Pirst  adults 

Length  of 
nymphal  period 

Days 

New  Mexico j 

April  21 

. June  5 . 

, . 45 

Texas  - - - - -i 

April  22 

June  5 

44 

Colorado  - - - -j 

May  2 

June  15 

44 

”D.  longj-peimis  persisted  in  bands  throughout  the  nsmphal  period, 
except  in  cases  where  populations  were  too  low  (either  originally  or  as  a | 
result  of  control)  to  become  gregarious.  Populations  of  less  than  5 per 
square  yard  were  not  observed  to  band  together  in  Texas  and  New  Mexico, 
whereas  in  Colorado  populations  of  less  than  20  per  square  yard  were  hbt 
observed  to  band  together.  This  discrepancy  probably  represents  the  popu- 
lation range  wherein  D.  longinennis  may  or  may  not  become  gregarious,"' depend-j 
ing  on  such  factors  as  nymphal  size,  vegetation,  topography,  or  weather,  1 
Pirst-instar  nymphs  occurred  in  bands  averaging  500  per  square  yard  but 
sometimes  numbering  as  many  as  2,000  per  square  yard.  A gradual  dispersal 
and  thinning  in  numbers  took  place  during  the  whole  of  the  nymphal  period 
until  the  last  instar,  when  the  average  per  square  yard  ranged  from  less 
than  50  to  150,  Nymphs  remained  on  their  hatching  groinads  more  than  a 
week  in  some,  cases,. j^d  on  other  beds  left  immediately  after  hatching. 

Usually  migration  began  near  .'the  end;  of  the  first  week  of  hatching,  and  S 

the  spread, was  rapid.  Pirst-instar  nymphs  traveled; about  3 feet  per 
minute,  third-instar  nymphs 'from  6 to  12  feet  per  minute,  and  the  late 
instars  10  feet  or  more  per  minute.  Bands  of  nymphs  could  be  found  mov- 
ing  in  all  directions  during  a single  day  and  often  within  one  locality,  | 

Because  of  repeated  changes  in  direction,  bands  did  not  attain  great  dis- 

tances,  but  some  were  known  to  have  reached  a distance  of  2 to  3 miles  i 

from  the  place  of  hatching.  Very  often  by  the  end  of  a week  or  10  days 
after  hatching  began,  nymphal  bands  occupied  10  times  the  area  of  their  ; 

egg  beds.  Nymphs  from  a l/2  acre  bed  in  Texas  spread  over  30  acres  in  j 

less  than  2 weeks.  Notwithstanding  good  control,  the  last-instar  nymphs 
in  Colorado  were  estimated  to  cover  5 times  as  much  area  as  the  original 
egg  beds,  and  in  parts  of  Nev/  Mexico  tifth-instar  nymphs  covered  nearly 
10  times  the  area  of  the  egg  beds,  ^ 

•'The  first  adults  D.  longinennis  in  1939  were  found  on  June  5 in 
New  Mexico  and  Texas,  and  on  June  15  in  Colorado,  By  July  1,  in  the  first 
two  States  and  by  July  15  in  Colorado,  populations  were  more  than  98  per- 
cent adult.  New  areas  became  infested  as  the  moving  bands  of  nymphs  be- 
came adults.  Nymphs  in  the  process  of  molting  were  left  scattered  behind 
the  bands  and  the  newly  emerged  adults  soon  flew  away.  During  the  month 
following  the  first  adult  emergence,  D.  longinennis  adults  showed  no  evi- 
dence of  the  gregariousness  exhibited  by  t he  nymphs,  and  dispersed  on  wing. 
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This  period  is  described  as  the  solitary  period,-'  First  flights  were 
short,  low,  and  rather  local,  whereby  adults  moved  from  25  to  several  hun- 
dred yards  at  a time,  largely  at  an  altitude  of  less  than  50  feet.  High 
dispersing  flights  followed,  and  the  lights  of  many  towns  in  the  area 
attracted  ’hoppers  from  the  sky  at  night.  As  the  adults  began  to  congre- 
gate, short  low  flights,  were  again  observed  and  concentration  points  be- 
came sites  for  potential  egg  beds.  The  activity  of  adults  from  emergence 
to  oviposition  is  summarized  belovj. 


Table  9.— Snmmflrv  of  adult  activity  in  Colorado.  Hew  Mexico,  and 

Texas  in  1939 


First 

State 

First 

Solitary 

congre- 

First 

adult  s 

oeriod 

sat ion 

Ovioosition 

Colorado  - • — - 

June  15 

31  days 

July  16 

August  1 

Hew  i-iexLco  - - - 

June  5 

30  days 

July  5 

July  17 

Texas  - - - - - 

■ 

June  5 

— 

June  5 on 

Hone 

August  10  (?) 

"During  the  time  designated  as  the  solitary  period,  adults  became  so 
v/idely  scattered  and  evenly  distributed  they  could  not  be  found  more  numer- 
ous than  1 per  s<luare  yard,  except  in  a few  small  areas.  An  area  approxi- 
mately 10  by  15  miles  near  Tucumcari,  N,  Mex, , which  in  May  had  many  roving 
bands  of  D,  longioennis.  contained  on  July  5 an  average  of  1 adult  per 
square  yard,  and  not  more  than  2 per  square  yard  were  found  in  any  part  of 
the  area,  Very  few  locations  in  Texas  contained  as  many  as  1 per  square 
yard,  and  for  the  most  part,  adults  averaged  less  than  1 per  square  rod, 
Oviposition  began  in  12  to  15  days  after  the  adults  began  to  congregate, 

D.  longioennis  failed  to  congregate  in  ^exas,  apparently  because  of  the 
extremely  low  population,  and  remained  scattered  at  the  rate  of  less  than 
1 per  square  yard  throughout  the  oviposition  period.  In  Texas  by  August  10 
the  ovarian  development  of  females  indicated  that  oviposition  had  started. 

Long  flights  practically  ceased  when  oviposition  got  under  way.  The  ave3>- 
age  popul.ation  of  adult  bands  of  D,  longioennis  was  20  per  square  yard. 

The  results  of  the  1939  fall  egg  survey  are  summarized  in  the  following  tables. 


Xj  The  term  "solitary  period”  is  offered  by  L,  A,  Spain  to  designate  that 
portion  of  the  adult  period  which  precedes  the  usual  congregation  for  ovi- 
position, During  this  time  the  adults  are  scattered  and  do  not  show  gre- 
garious tendencies. 
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Table  10. — Egg  beds  of  D.  longiipennis  In  Colorado  and 

Hew  Mexico  in  1959 


State 

Egg  beds  i 

Average  Size 
egg  beds 

Pods  per 
square 
foot 

Predators  per  square  foot 

Bee  fly 

Blister  beetle 

Number  ! 

Acres 

Number 

N-umber 

Number 

Colorado  - - 

98  i 

19.5 

4,5 

3.0 

0.3 

New  Mexico  - 

101  ! 

2.5 

5.6 

.7 

.3 

Table 

11.— Estimated  infestation  of  D.  loncinennis 

• 

3 in  Colorado 

and  New  Mexico  in  1939 


State 

Egg  beds 

Area  of 
egg  beds 

Total  area 
infested 

Questionable 

area 

Number 

Acres 

Acres 

Acres 

Colorado  

98 

1910 

164, 000 

137,700 

New  Mexico  - 

101 

250 

30,000 

7,000 

•'Egg  pod  counts  averaged  from  less  than  1 per  square  foot  to  more 
than  17  per  square  foot.  The  98  egg  beds  of  Colorado  were  found  in  Otero, 
Lincoln,  Las  Animas,  Pueblo,  Cheyenne,  and  Adams  Counties,  In  New  Mexico 
the  101  egg  beds  were  found  in  Quay  and  DeBaca  Counties,  The  total  in- 
fested area  includes  all  the  area  over  which  the  grasshoppers  ranged  during 
the  laying  season.  The  questionable  area  includes  acreage  in  ■which 
D.  longinennis  was  present  during  part  of  the  laying  season,  but  where  no 
egg  beds  were  found,  Baca,  Bent,  Pueblo,  Cheyenne,  and  Adams  Counties  of 
Colorado,  and  Chaves  County,  N,  Mex,,  had  questionable  area," 


Melanonlus  occidentalis  Area 

In  Nye  and  Lander  Counties,  Nev,,  there  occurred  an  outbreak  of 
Melanonlus  occidentalis  occidentalis  Thos.  The  situation  was  covered  by 
G.  M,  Shogren,  who  submitted  the  following  information:  "Prior  to  1939 
the  range  grasshopper  (M.  occidentalis  occidentalis)  was  not  known  to 
exist  in  Nevada,  Inquiry  by  the  writer  of  local  residents  as  to  past  in- 
festations brought  forth  no  reliable  information.  Some  local  ranchers 
seemed  to  remember  a heavy  grasshopper  infestation  on  the  range  about  30 
years  ago,  Indians  say  that  6Q  to  70  years  ago  a heavy  range. infestation 
occurred  for  two  summers.  The  range  was  damaged  heavily  at  this  time  and 
all  deer  left  the  country  to  seek  grazing  elsewhere.  In  July  1938,  a 
flight  of  grasshoppers,  presmably  M.  occidentalis  occidentalis.  settled 
over  the  buildings  and  fields  of  the  Turner  ranch  in  Big  Smoky  Valley, 
The  next  morning  the  'hoppers  took  flight  into  the  nearby  hills  and  were 
not  observed  again  by  Mr,  Turner,  Late  in  the  summer  a flight  of 
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grasshopper&^^ppeared  near  Wall  Canyon,  1 l/s  miles  south  of  the'H.  Ott 
ranch.  It  is  assumed  that  heavy  egg  deposition  took  place  in  this'  area,  for 
in  the  spring  of  1939  grasshopper  nymphs  were  first  observed  here,  and 
from  all  indications  the  infestations  for  1939  arose  from  egg  beds  laid 
down  in  the  vicinity  of  Wall  Caiiyon,  , Tho  flight  that  appeared  at  the  Turner 
ranch  in  all  probability  was  the  same  one  that  settled  near  Wall  Canyon,  as 
the  two  areas  are  only  8 to  9 miles  apart.  Information  and  obse3nrations 
made  led  the  writer  to  believe  that  only  one  band  of  grasshoppers  was  pre- 
sent in  Big  Smoky  Valley  in  1938.  Eggs  are  reported  to  have  hatched  during 
the  second  and  third  weeks  in  March,  the  spring  of  1939  being  an  early  one. 
The  nymphs  were  ve:‘y  active  and  it  was  reported  that  they  began  to  migrate 
during  the  early  i '.r  tars.  Adult  grasshoppers  were  observed  on  May  13 
( 10  percent . of  pop  ulation)  and  on  May  21  from  95  to  98  percent  of  the  known 
populations  were  winged.  Mating  was  reported  on  May  20,  and  egg  laying 
observed  to  be  taking  place  on  June  1,  Egg  laying  observed  on  June  1,  was 
only  a very  small  percentage  of  the  local  population.  Egg  laying  was  well 
under  v/ay  by  June  21.  Egg  deposition  continued  until  the  latter  part  of 
July,  at  which  time  very  few  surviving  adults  were  found,  natural  mortality 
having  reduced  populations  to  this  degree, 

"The  1939  infestation  spread  from  an  area  2 by  3 miles  in  size  on 
the  low  hills  and  knolls  between  Pablo  and  Vvall  Canyons  to  a total  area 
of  90  by  15  mi-les.  This  latter  area  extended  from  Willow  Springs  mainten- 
ance station,  Eye  County*  in  the  south,  to  20  miles  north  of  Route  50  in 
Lander  County,  In  the  1939  fall  egg  survey  there  were  11  areas  having  a 
combined  acreage  of  egg  beds  of  19,000  acres.  Egg  laying  began  around 
June  1 and  continued  until,, late  in  July,  Most  of  the  oviposition  took 
place  between  9 a.m,  and.  12  noon.  Egg  beds. were  fairly  well  defined  and  in 
most  cases  quite  concentrated.  The  n'umber  o,|‘  pods  found  per  square  foot 
ranged  from  less  than  1 to  285,  A distinct  preference  for  gravelly  and 
rocky  soil  was  shown  in  that  all  egg  beds  were  in  this  type  of  soil.  The 
tops  of  knolls,  low  hills,  alluvial  fans  at  canyon  mouths  and  sides  of  can- 
yons were  the  topographic  sites  chosen  for  egg  deposition;  spots  without 
southern  or  western  exposuresof  good  drainage  features  were,jayoided  for 
egg  deposition," 


Predators  and  Parasites  in  Relation  to  the  1939  Outbreak 

During  the  egg  survey  in  the  spring  of  1939  estimates  were  made 
of  the  damage  done  to  eggs  by  egg  predators  and  parasites.  The  average 
reduction  of  good  eggs  by  predators  amounted  to  35  percent  in  eastern 
Wyoming  and  western  Nebraska  and  South  Dakota,  Bee-fly  larvae  were  the  prin- 
cipal predators,  with  blister  beetles  second  and  carabids  a minor  third. 

In  eastern  Montana  and  western  North  Dakota  the  egg  reduction  amounted 
to  20  to  75  percent  and  was  due  mainly  to  the  work  of  bee  flies. 

In  southeastern  South  Dakota,  northeastern  Nebraska,  and  western 
Iowa,  blister-beetle  larvae  were  more  important  than  the  bee  fly.  In 
places  of  greatest  egg  reduction,  carabid  larvae  outnumbered  the  blister 
beetle  from  2 to  8 times.  Mites.  Trombidium  sp,,  were  also  found  throughout  this 
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area,  sometimes  as  many  as  10  or  12  per  pod.  Later  it  was  Relieved  that 
some  reduction  in  population  was  hrought  about  by  the  effect  of  10  to  36 
seed  mites  on  the  wing  pads  of  many  of  the  nymphs,  preyenting  proper  molt- 
■ing,  . , ’ 

The  egg  parasite  Scelio  calouteni  Mley  was  also  numerous  in  this 
area.  Many  counts  of  unhatched,  hatched,  atid  parasitized  pods  were  made 
between  May  26  and  June  15,  The  amount  of  parasitization  ranged  from  1 to 
60  percent,  and  for  the  whole  area  it  averaged  at  least  5 percent. 

In  the  Dissosteira  longipennis  area  of  Texas  and  Hew  Mexico  bee-fly, 
blister-beetle,  and  carabid  larvae  were  seldom  found,  and  the  reduction  of 
egg  pods  by  these  predators  was  less  than  1 percent.  Birds, ' principally 
western  horned  larks,  and  rodent sr«-rats,  mice  and  gophers — were  believed  to 
have  destroyed  15  percent  of  the  D.  longinennis  pods  in  the  egg  beds  of 
Hew  Mexico  and  10  percent  in  Texas.  Western  horned  larks  and  lark  buntings 
consumed  about  5 percent  of  the  first-and  second-instar  D.  lonai-pennis  in 
Texas,  After  85  to  95  percent  of  the  hoppers  had  been  destroyed  by  bait, 
these  two  hirds  destroyed  up  to  100  percent  of  the  residual  populations. 

In  Colorado  the  insect, • bird,  and  mammal  predators  reduced  the  num- 
ber of  egg  pods  of  h.  longipennis  11  percent.  Bee- fly  larvae  were  the 
most  important  insect  egg  predator,  while  western  horned  larks  destroyed 
only  1 percent  of  the  eggs.  During  oviposition  the  swainson,  red- shouldered 
and  rough- legged  hawks  gathered  in  the  vicinity  of  the  egg  beds,  feeding  on 
the  adult  grasshoppers.  On  1 egg  bed  in  4 days’'  time,  they  reduced  the 
adult  population  from  10  per  square  yard  to  less  than  1 per  square  yard. 
Pellets  of  indigestible  matter  regurgitated  by  ■the' hawks,  showed  as  many 
as  15  to  19  grasshoppers  per  pellet.  The  fecal  matter  of  skunks  and  coyotes 
showed  that  these  2 animals  for  a short  period  fed  almost  exclusively  on 
D.  longipennis  adults,  Sarcophagid  parasitization  averaged  2 to  3 percent 
during  the  adult  period  in  the  D.  longipennis  area.  The  cumulative  effect 
probably  exceeded  the  average  parasitization  because  of  at  least  3 genera- 
tions of  sarcophagids  occurring  in  this  area.  In  the  Melanoulus  mexicanus 
area,  4 to  25  percent  of  the  grasshoppers  contained  maggots  of  the  flesh 
flies.  Although  conditions  were  ideal,  especially  in  the  M.  mexicanus 
area,  there  was  little  or  no  reduction  of  numbers  due  to  fungus. 
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AEKAUSAS 


This  is  the  third  year  in  which  collections  have  been  made  in  this 
State,  Two  hundred  ninety-four  were  specimens  taken  in  5 habitats  and  10 
species  were  included  in  the  collections.  Melanoplus  differential  is  is 
the  dominant  species,  with  M.  mexicanus  second  in  numbers.  Populations 
were  mostly  of  noneconomic  importance,  and  only  6 counties  were  listed  as 
needing  some  control. 


I 


Distribution  by  species  of  294  specimens  collected  in  Arkansas,  expressed 
in  percsntage  of  total  nmaber  collected  in  ectch  habitat 
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ABKANSAS 

peipaentages  of  individuals  of  the  various  species  present  in 
Arkansas,' arranged  according  to  crops  infested,  are  summarized  as  follows! 


■ Corn  ; ' Percent 

i.i-  Schistocerca  a.  toericanh--  75 

3.  M.  differential  is — ^ 17 

5.  Hippiscus  rugosus 8 

4.  Other  species  and  nymphs 0 


\ • • ,f 

jl.  Melanoplus  mexicanus- — 17 

3,  M.  feimir->ru'brum-:---r-r---- 14 

3,  M.  differential  is 13 

4.  M.  hispinosua — 8 

;5.  Hippiscus  rugosus 5 

6,  5 other  species  and  nymphs-  43 


V ■'*  Soybeans 

-1.  Meiano  plus. differential  is—  57  ’ „ 
2 . "'femur-  ruhrum--^ — 1 5 '■  • 

3.  mexicanus — . — 15 

r-  ^ ' i.  I 

4.  Schi stoc-erca  a.  americana — 1 

5.  l^Tt^hs— . 12  . 


Alfalfa  Percent 

1.  Melanoplus  mexicanus 39 

2.  M.  dif ferentialis 13 

3.  Chortophaga  viridifasciata-  6 

4.  M.  femur-ruhrum 6 

■;  5.  Orphulella  specie sa 3 

6.  Schistocerca  a.  americana — 3 

7.  Nymphs 30 


fJrassland 


1.  Melanoplus  differential  is—  33 

2.  M,  ' femur-ruhrum — 17 

3.  Oiphulella  speciosa 17 

4.  , Campyiacantha  o.  olivacea — • 7 

5.  Ivl.  mexicanus- 3 

6.  2 other  species  and  nymphs-  23 


Grand  total 


1.'.  Melanoplus  differential  is — 27 
,2,  '■  . mexicanus 

3.  M.  femur-ruhrum — — i 13 

4.  Schistocerca  a.  americana — 6 

5.  Orphulella  specie  sar- — 4 

6.  5 other  speciesjiand  nymphs-  32 


COLORA.K) 


This  is  the  fifth  year  in  which  collections  have  been  made  in 
Colorado.  There  were  10,135  specimens  collected  in  9 environments  in 
the  cropland  on  the  plains  and  8 habitats  classified  according  to 
elevation  above  sea  level.  These  elevations  are  listed  as  "below  5,000 
feet,"  "5,000  to  7,000  feet,"  "7,000  to  9,000  feet,"  "9,000  to  11,000 
feet,"  and  "above  11,000  feet."  The  hipest  elevations  were  the  simiraits 
of  Pikes  Peak  and  Mount  Evans,  with  altitudes  of  over  14,000  feet. 
Altogether,  73  species  were  represented  in  the  collections  for  the  entire 
State. 

Several  outstanding  facts  are  brou^t  out  in  the  collections  for 
this  State.  In  the  first  place,  it  was  done  systematically  and  the  results 
show  a perfect  distribution  of  species  as  would  be  expected  according  to 
habitats  found  in  the  cropped  areas  of  the  plains.  As  an  exsanqple, 

Melancpl]^  mexicanus  was  dominant  in  the  small  grain,  but  far  more  so  in 
the  dry-land  grain  than  in  the  irrigated  crop.  It  was  also  the  most 
numerous  in  sorghums  and  idle  land  and  was  about  equal  with  M.  bivittatus 
in  beans.  Melanoplus  femur-rubrum  was  the  dominant  species  in  alfalfa 
and  along  field  margins,  which  is  to  be  expected.  In  the  corn  M.  differen- 
tial is  was  dominant,  with  M.  bivittatus  second  and  M.  femur-rub  nun  third,  . 
the  three  together  forming  94  percent  of  the  population.  M.  mexicanus 
was  fourth,  forming  only  2 percent.  Between  the  dry-land  and  irrigated 
small  grain,  neither  M,  bivittatus,  Ivl.  differential  is,  nor  M.  femur- rub  rum 
appeared  among  the  first  five  most  important  species  in  the  dry  land  but 
in  the  irrigated  section,  they  were  second,  third,  and  fifth,  respectively. 
These  three  species  were  also  the  first  three  most  important  species  in 
the  field  margins  in  the  order  just  named.  Other  than  the  dry-land  grain 
and  idle  land.,  the  crops  listed  here,  including  the  margins,  are  largely 
under  irrigation.  Therefore,  the  segregation  of  the  records  on  the  basis 
of  dry  land  and  irrigated  land  definitely  divides  the  grasshopper  in- 
festations into  almost  a pure  M.  mexicanus  infestation  for  the  former  and 
a mixture  of  M.  bivittatus.  M.  differentialis,  M.  f emur-rubrum , and 
M.  mexicanus  for  the  latter. 

In  the  classification  according  to  elevation  above  sea  level,  it 
may  be  noted  that  no  Camnula .pellucida  occured  below  5,000  feet,  and 
reached  its  greatest  importance  on  the  range  land  between  7,000  and  9,000 
feet,  where  it  was  the  dominant  species.  It  was  also  second  in 
numbers  in  the  alfalfa  and  small  grain  in  this  range  of  altitude  and  on 
range  land  between  9,000  and  11,000  feet.  This  species  did  not  appear  in 
any  numbers  at  lower  altitudes  of  the  plains,  woodland,  or  prairie,  except 
in  the  more  northern  latitudes  of  the  northern  parts  of  Michigan, 

Wisconsin,  Minnesota,  and  North  Dakota.  It  is  confined  largely  to  the 
mountain  and  low  mountain  areas  of  the  west. 

One  of  the  most  enli^tening  facts  is  that  Melanoplus  mexicanus 
was  by  far  the  dominant  species  collected  above  11,000  feet  elevation, 
forming  62  percent  of  the  531  specimens  collected  at  these  altitudes. 

Some  of  these  collections  were  made  on  the  summits  of  Mount  Evans  and 
Pikes  Peak — above  14,000  feet — and  mexicanus  was  the  dominant  species. 
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They  may  have  flown  up  to  these  heights.  Ae  rope  del  lus  clavatus  Thos»  and 
Melanoplus  dodgei  Thos.  were  perhaps  the  two  most  important  native  species 
of  these  hipest  altitudes,  althou^  this  is  not  definitely  known. 

In  the  Dissosteifa  longipennis  area,  this  species  has  decreased 
sharply  in  numbers.  In  the  1939  fall  egg  survey,  only  100  known  egg  beds, 
totaling  l,9l0  acres  in  area,  were  located.  This  involved  some  164,000 
acres;  altogether  in  6 counties — Adams,  Cheyenne,  Las  Animas,  Lincoln, 
Otero,  and  Pueblo.  In  the  western  slope  area  there  were  4 coiinties  ; 

having  heavy  local  infestations  in  the  irrigated  sections,  with  M,  bivit*~  ■ 
tatus  the  dominant  species. 
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Distrilaution  “by  species  of  5. 393  specimens  collected  in  vario-gs  halaitats  of  the  cultivated- 
areas  of  the  plains  region  of  Colorado,  expressed  in  percentage  of  total  numbers 

collected  in  each  habitat 
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Distribution  by  sTJecies  of  4.742  specimens  collected  at  various  elevations  (in  feet)  in  Colorado. 
expressed  in  percentage  of  total  number  collected  in  each  habitat 
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Distribution  by  species  of  4.7^2  specimens  collected  at  various  elevations  in  Colorado ^ 
expressed  in  percentage  of  total  number  collected  in  each  habitat 
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Distribution  by  species  of  4,7^2  specimens  collected  at  various  elevations  in  Colorado, 
" expressed  in  percentage  of  total  number  collected  in  eacb  nabitat  “ 
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COLgRjLDO  ^ 1:" 

I 

The  percentages  of  individuals  of  the  various  species  present  in  Colorado,  j 
arranged  according  to  the  common  habitats,  are  summarized  as  follows: 


River  bottom  plains  Percent 


1,  Melanoplus  femur-rubrum 16 

2,  Melanoplus  mexicanus — : 11 

3,  Melanoplus  differential!  s 7 

4,  Melanoplus  lakinuc 7 

5,  Hesperotettir.  specdosus 6 

6o  34  other  spp,  and  undet, — 48. 

7,  Nymphs : 1 .5. 

Range.  5.000  to  7»0Q0  feet 

1,  Melanoplus  mexicanus 33 

2,  Agenedtettix  deorrm 16 

3,  Melanoplus  packardii 10 

4,  Hesperotettix  viridis 8 

5,  Drepanopterna  femoratum 4 

6,  Orphulella  p,  pelidna 4 

7,  32  other  species — ^ 22  ' 

8,  Nymphs : 3 

Grou.  7.000  to  9.000  feet 

1.  Melanoplus  mexicanus 35 

2.  Camnula  pellucida — 20 

3.  Melanoplus  femur-rubrum- 7 

4.  Melanoplus  infantilis — 7 

5.  Trimerotropis  campestris — 2 

6.  10  other  species 17 

7.  Nymphs 12 


Range.  9.000  to  11.000  feet 


1,  Melanoplus  mexicanus 22 

2,  Camnula  pellucida 10 

3,  Hesperotettix  viridis — 9 

4,  Melanoplus  angustipennis 7 

5,  Aeropedellus  clavatus 7 

6,  13  other  species 30 

7,  Nymphs 15 

Dry- land  grain 

1,  Melanoplus  mexicanus 63 

2.  Aeoloplus  turnbullii  bruneri — 7 

3,  Melanoplus  packardii 7 

4,  Melanoplus  f,  foedus 6 

5.  Melanoplus  a,  angustipennis 3 

6.  14  other  species 14 


Rahgelhnd.  ■ beloiiif  5.000  feet  Percent 

1*  Melanoplus  mexicanus 25 

2,  • Melanoplus  b.  bowditchi :- : — 7 j 

3,  ' Melanoplus’  f,  foedus — — v 7 ^ 

4,  Traol\yrhachisk6  kiowa * 5 i 

5,  ■ ■ AgeheOtet fix  deorum— 5 

6,  37  other  sppc  c-pnd  undet, 50 

7*  ■ iTymphs-— ' — 1 

. CroT),.  5.000  to  7.000  feet  j 

1,  Melanoplus  mexicanus 36 

2*  i Melanop?t.us  ;pacliardii — - — 11  • 

3,  Melanop].us  a.  angustipennis 11  j 

4,  Aeoloplus  turnbullii 10  | 

5,  Melanoplus  foedus  foedus- 6 

6,  17  other  species — 23 

7,  Nymphs — ^ ^ ^ 3 


Range.  7.000  to  9.000  feet 

1,  Camnula  pellucida 36 

2,  Melanoplus  mexicanus 16  ! 

3,  Chortippus  longicornis 6 ! 

4,  Melarroplus  infantilis ; 6 ! 

5,  Melanoplus  dawsoni 3 

6,  Melanoplus  femur-rubrum — : 3 

7,  25  other  species  and  undet,-; 20 

8,  Nymphs-r^“ : — - — ■ j 

Range.  11.000  to  14.000  feet  . 

1,  Melanoplus  mexicanus— 62  | 

2,  : Aeropedellus  clavatus 24  | 

3,  Melanoplus  occidental! s 5 i 

4,  Melanoplus  dodgei 3 

5,  MelanopI|.ug  packardii— 1 

6,  6 other  { s|f)'ecies 3 

7,  N^phsr4— — - 2 , 

' Irrigated  grain 

1,  Melanoplus  mexicanus 43 

2,  Melanoplus  bivittatus 9 

3,  Melanoplus  differentialis 7 

4,  f,  foedus 7 ^ 

5,  Melanoplus  femur-rubrum — 6 

6,  'Melanoplus  packardii — — 6 

7rlii'^  other  species — 22 
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COLORADO  (Continued) 


Alfalfa  Percent 

'i  ‘ 

Melanoplus  femur-rubrum— 30 

!,  Melanoplus  mexicanus : — ^ 27 

5,  Melanoplus  bivittatus — 12 

t,  Melanoplus  differential! s 12 

j.  Melanoplus  lakinus 3 

j,  17  other  species 11 

?,  Nymphs 5 

Sorghums 

L.  Melanoplus  mexicanus 38 

3.  Melanoplus  differential! s 18 

3.  Melaiioplus  hivittatus 13 

j^  i.  Melanoplus  paokardii 7 

^5,  Melanoplus  femup-ruhrum 6 

I 6.  9 other  species — ■ — ■ — 14 

7,  Nymphs — — 4 

Beans  " 

[ 1,  Melanoplus  mexicanus 26 

1 2.  Melanoplus  hi-vittatvs 25 

3,  Melanoplus  femur-ruorum « 13 

4,  Melanoplus  foedus  foedus— 12 

5,  Melanoplus  differential!^ 11 

I 6.  6 other  species — 11 

7.  Nymphs 2 

Field  margins 

1,  Melanoplus  femur-ruhrum 29 

2,  Melanoplus  hivittatus 15 

3,  Melanoplus  differential!  s 12 

'4,  Melanoplus  mexicanus 12 

5,  Melanoplus  foedus  foedus 3 

6,  30  other  species 24 

7,  Nymphs 5 


Corn  Percent 

1,  Melanoplus  differential! s 48 

2,  Melanoplxis  hivittatus 35 

3,  Melanoplus  femur-ruhrim 11 

4,  Melanoplus  mexicanus 2 

5,  Dissosteira  Carolina 1 

6,  Melanoplus  packardii 1 

7,  3 other  species 2 

Sugar  heets 

1,  Melanoplus  differ entialis 35 

2,  Melanoplus  hivittatus 26 

3*  Melanoplus  femur-ruhrum 21 

4,  Melanoplus  mex'.canus 15 

5,  Aeoloplus  tunfoullii 2 

6,  Melanoplus  packardii 1 


Idle  land 


1,  Melanoplus  mexicanus 37 

2,  Melanoplus  foedus  foedus 17 

3,  Melanoplus  packardii 10 

4,  Spharagemon  collare 6 

5,  Melanoplus  a.  angustipennis 4 

6,  20  other  species 24 

7 , Nymphs 2 

G-rand  total 

1,  Melanoplus  mexicanus 26 

2,  Melanoplus  femur-ruhrum 12 

3,  Melanoplus  hivittatus 8 

4,  Melanoplus  differential! s 7 

5,  Melanoplus  foedus  foedus 4 

6,  68  other  species 39 

7,  Nymphs 4 
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.'i 

This  was  the  second  year  in  which  collections  have  heen  made  in 
typical  environments  in  Idaho  during  the  adult  survey,  A total  of  2,911 
specimens  were  collected  in  4 different  habitats  and -20  species  were 
represented  in  the  collections. 

Melanonlus  mexicanus  was  the  dominant  species  in  3 out  of  4 of  the 
habitats,  but  M.  f emur-rubrum  was  the  most  nmerous  in  alfalfa  and  in  the 
total  number  collected.  Alfalfa  is  the  most  favorable  place  for  grass- 
hoppers and  this  is  the  reason  that  M . f emur-rubrum  was  dominant  for  col- 
lections in  the  State  as  a whole.  Infestations  for  the  State  as  a whole 
were  light  and  scattered.  Only  two  counties  which  are  likely  to  need  as 
much  as  25  and  30  tons  of  baiit  for  control. 


Distribution  by  species  of  2.911  specimens  collocted-.  in  It^aho,  expressed  in 
percentage  of  total  number  collectod  in  each, habitat 


- 327  - 


CD 
ElO 
cd  Td 


p) 

CC5  r-H 

Ph  d 
tiO  -p 
o 

CD  Ch  +> 
fh  O 


4-> 

d 

0 

o 

Pc 


iH  o cj^  ^ 

O O I — I I — I r-H  O 


_ Pd"  t — 'UD  t-o  O 

LnrHrHrc->OC\JOOLOi 


O ro 


^Pd 


CT^ 

1"^ 


K>i 


f-H 

d 

-p 

o 

Eh 


M 

d 

CD 

E 

•H 

o 

o 

Pc 

cn 


OJ  rH  LPi  cTcMD  LTiPd  CU  ^ O tO  V£)  tH>i  K>pd  m C\J  lr^  iH  <-H  c\j 

cu  O LTV  rc-^  Pd  O 

rH  C\J  I — I f—C  I — I 


C3> 

CU 


'd 

d 

d 


o 

rH 


I I 
t I 


Pd 

pd 

o 

CU  Pd  c3>pd 

VXD 

rH 

Pd 

LTN 

CM  I 

I CU 

I cu  I 

I 1^  cu  uDPd  I 

I o 

CTN  I 

I cu 

rH 

• I 

o 

1 • 

I • I 
■H  I 

I . . . . 1 

I rH  rH 

Pd 

1 • 

Lr\ 

Pd 

• I 

CO 

I • 

d 

d 


'd 
I — I 

o 

•H 

Ph 


ro 

OJ 

O 


Lf^vT)  UD  CO  r-c-N  LO  C3>  rc^'vP  vo  o rc%Pd  UD 

I cu  KVd  PdCUOJOJt^r^lJ-OlPdVPCUrHt  ICO 

I • • 1 • • I •••♦II  • 

iH  VD  O a^  pd  I rH 

pd 


iH 

VX) 

CO 


ij 

Eh 



Pd 

OJ 

CU  rH  cu 

cTv  r-- 

LO  r^— 

CO 

rH 

I loot 

1 rH 

cu  I 

I CTN  cno 

rH  O 

1 CO  I CO  o 

CO 

d 

i+H 

I I • • I 

I O I 

I • 

• I 

I • • • 

CU  UD 

LO, 

• • 

C\J 

I • I • • 

o 

ro 

• 

LO 

CO  CO  CO^VIO 
I K'v  CO  r— 

] • • • • 

O rH 


rH  bO  03  r~-  O '-XO  O 

I I LTi  1 rc-M"—  I o CVJ  1 OJ 

II  *1  ••  ! •••!  • 

rH  O 

cu 


o 

cu 


lo  -d" 

I 1"^  rH 


328 


IDAHO 

The  percentages  of  individuals  6f  the  various  species  present  in  Idaho, 
arranged  according  to  crops  infested,  are  simmarized  as  follows: 


Small  grain  Percent 


1,  Melanoplus  mesicanus 57 

2,  M,  femur-ruhrum 20 

3,  M,  foedus  foedus 7 

4,  Phoetaliotes  nehrascensis — 7 

5,  Aulocara  elliotti 2 


6,  8 other  species  and  nymphs-  7 

Field  margin 


1,  Melanoplus  me3dcanus 45 

2,  M,  femur-ruhrum 30 

3,  M.  foedus  foedus 9 

4,  M,  "bivittatus' 6 

5,  Phoetaliotes  nehrascensis — 3 

6,  11  other  species  and  nymphs  7 


Alfalfa  Percent 

1,  Melanoplus  femur-ruhrum — 56 

2,  M,  mexicanus- 31 

3,  M.  hivittatus 3 

4,  M,  foedus  foedus 2 

5,  Phoetaliotes  nehrascensis 1 

6,  7 other  species  and  nymphs 7 

Idle  land 

1,  Melanoplus  mexicanus 45 

2,  M,  femur-ruhrum 42 

3,  Phoetaliotes  nehrascensis 9 

4,  Dissosteira  Carolina 1 

5,  M,  foedus  foedus — 1 

6,  4 other  species  and  nymphs 2 


Grand  total  Percent 


1.  Melanoplus  femur- ruhrm 43 

2.  M,  mexicanus- — 39 

3,  M.  hivittatus — 3 

4,  M,  foedus  foedus 5 

5,  Phoetaliotes  nehrascensis 3 

6.  16  other  species  and  nymphs 7 
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ILLINOIS 


This  is  the  second  year  in  which  collections  have  "been  made  in 
this  State  during  the  adult  survey.  A total  of  6,065  specimens  were 
collected  in  6 habitats,  and  28  species  of  Acrididae  were  included  in  the 
collections,  Melanoulus  femur- rub rum  was  the  dominant  species;  M.  mexicanus 
was  second;  M.  differentialis  was  third.  The  Tettigoniidae  or  long-horned 
grasshoppers,  were  abundant  in  the  collections,  and  the  family  as  a whole 
was  second  in  numbers  to  M.  femur-rub rum.  There  was  little  change  in  the 
relative  abundaroe  of  the  different  species  from  1938  to  1939,  Infesta- 
tions in  the  State  are  lox'j. 


ILLINOIS 

Distribution  by  species  of  6.065  specimens  colloctod  in  Illinois,  expressed  in 
percentage  of  total  nuinbor  collocted  in  each  habitat 
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ILLINOIS 


The  percentages  of  individuals  of  the  various  species  present  in  Illinois, 
arranged  according  to  crops  infested,  are  summarized  as  follows: 


Small  grain  Percent 

1 , Melanoplus  femur-ruhrum 23 

2,  Melanoplus  mexicanus 15 

3,  Tettigoniidae — 13 

4,  Melanoplus  differential  is 4 

5,  Chortophaga  virid' fasciata 2 

6,  14  other  species 3 

7 , Nymphs 40 

Pasture 

1.  Melanoplus  femur-ruhrum — 21 

2.  Tettigoniidae 14 

3.  Melanoplus  mexicanus 5 

4.  Orphulella  speciosa 5 

5.  Syrhula  admirahilis— 2 

6.  15  other  species 5 

7.  Nymphs 48 

Idle  land 

1.  Tettigoniidae 19 

2.  Melanoplus  differential! s 6 

3.  Melanoplus  femur-ruhrum 5 

4.  Melanoplus  mexicanus 5 

5.  Melanoplus  angustipennis- 3 

6.  20  other  species 15 

7.  Nymphs 47 


Grand 


Roadside  Percent 

1.  Tettigoniidae 21 

2.  Melanoplus  femur-ruhrum — — 14 

3.  Melanoplus  mexicanus 7 

4.  Chortophaga  viridifasciata—  5 

5.  Syrhula  admirahilis 3 

6.  16  other  species 15 

7.  Nymphs 34 

Legumes 

1.  Melanoplus  femur-ruhrum- 25 

2.  Tettigoniidae — 15 

3.  Melanoplus  differential is — - 14 

4.  Melanoplus  mexicanus 6 

5.  Syrhula  admirahilis 1 

6.  13  other  species 2 

7.  Nymphs 37 

Tame  hay 

1.  Melanoplus  femur-ruhrum 52 

2.  Tettigoniidae- — 14 

3.  Melanoplus  mexicanus 7 

4.  Melanoplus  differential  is 2 

5.  Syrhula  admirahilis 2 

6.  8 other  species — 3 

7.  Nymphs 20 


Percent 


1 . Melanoplus  femur-ruhrum 22 

2.  Tettigoniidae 15 

3.  Melanoplus  mexicanus 7 

4.  Melanoplus  differential  is 6 

5.  Orphulella  speciosa 2 

6.  25  other  species 8 

7.  Nymphs 40 
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IOWA 

Thiig'  is  the  fifth  year  in  which  collections  have  been  made  in  Iowa 
during  the  adult,  grasshopper  survey.  In  this  1939  survey  2,577  specimens 
were  collected  in  7 major  environments,  with  24  species  represented  in  the 
collections.  The  dominant  species  in  the  collections  from  5 out  of  7 
habitats  was  Melanoplus  femur-ruprum,  with  M.  mexicanus  second  in  numbers. 
Nymphs,  probably  M.  femur-rub  rum,  were  numerous.  M.  differential  is  was 
dominant  in  corn  and  sor^um;  M.  mexicanus  in  red  clover.  Ttie  order  of 
importance  based  on  numbers  was  the  same  as  in  1938  for  the  5 hipest 
ranking  species.  Collections  were  made  so  late  in  the  summer  that  many 
M.  bivittatus  adults  were  probably  missed,  as  this  species  finished  its  ’ 
life  cycle  early.  . ‘ 

Only  17  counties,  in  the  west-central  and  north-western  parts,  out 
of  the  99  counties  in  the  State,  may  need  some  control  work  in  1940.  The 
most  severe  infestations  are  along  field  margins,  and  considerable  damage 
to  crops  v;as  noted  in  the  adult  survey.  The  noimially  heavy  rainfall,  how- 
ever, acts  as  a decided  check  on  the  development  of  infestations  in  this 
State  and  only  drought  brings  on  grasshopper  trouble. 


Distribution  by  species  of  2,577  specirnGns  collected  in  Iowa«  expressed  in 
pergpnta^e  of  total  number  collected  in  each  habitat 


334  ** 


IOWA 


The  percentages  of  individuals  of 
arranged  according  to  crops  infested,  are 


Com  and  sorghum  Percent  ' 


1.  Melanoplus  differentialis 23 

2.  M,  mexicanus 21 

3.  M,  hivittatus 18 

4.  M,  fenrur-ruhrum- 18 

5.  M,  packardii 2 

6.  Nymphs 18 


Bed  clover 


1.  Melanoplus  mexicanus 55 

2.  M,  femur-ruhrum 39 

3.  Schistocerca  a.  americana — 2 

4.  Hippiscus  ru.gosus 1 

5.  Nymphs 3 


SmaJ.l  grain 


1 . Melanoplus  femur-ruhrum 33 

2.  M,  mexicanus 16 

3.  M.  differen  r.ialis 9 

4.  Ageneotettix  deorum 4 

5. '  M.  hivittatus 4 

6.  3 other  species  and  nymphs 34 


Pi  eld  margins 


1 . Melanoplus  femur-ruhrum- 37 

2.  M.  differentialis 16 

3.  M.  mexicanus— 10 

4.  M,  hivitta.tus 10 

5.  Tettigoniidae  sp. — 5 

6.  9 other  species  and  nymphs — — 22 


he  various  species  present  in  Iowa, 
summarized  as  follows: 


Soybeans  Percent 


1.  Melanoplus  femur-ruhrum 73 

2.  M.  mexicanus 15 

3.  Nymphs 12 


Alfalfa  and  sweetclover 


1.  Melanoplus  femur-ruhrum 27 

2.  M,  mexicanus 21 

3.  M.  hivittatus 7 

4.  M.  differentialis 3 

5.  Ageneotettix  deorum 3 

6.  5 other  species  and  nymphs  39 


Weedy  pasture 


1.  Melanoplus  femur-ruhrum 39 

2.  M.  mexicanus 24 

3.  M.  differentialis 7 

4.  Ageneotettix  deoium 4 

5.  M,  hivittatus 4 


6.  14  other  species  and  nymphs  22 

Grand  total 


1.  Melanoplus  femur- ruhirum 33 

2.  M.  mexicanus 20 

3.  M.  differentialis 8 

4.  M.  hivittatus 7 

5.  Ageneotettix  deorum — 3 


6,  19  other  species  and  nymphs  29 
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KANSAS 


This  is  the  third  year  in  which  collections  have  been  made  in 
Zar.sas  during  the  adult  survey.  In  6 different  environments  3,196 
specimens  were  collected,  29  species  being  represented,  Melanoplus 
■mexicanus  was  the  dominant  species  in  3 of  the  6 environments  and  was 
first  in  numbers  in  the  collection  for  the  State  as  a whole.  Aeoloplus 
tumbullii  bruneri  was  the  second  in  numbers  for  the  State,  being 
dominant  in  pastures  and  margins..  M.  differential  is  was  the  third  in 
numbers,  being  the  dominant  species  in  corn  and  sorghums.  The  main 
difference  between  the  1938  and  1939  collections  has  been  the  increase 
in  relative  abundance  of  Aeoloplus  turnb\3llii  brtuieri. 

The  State  is  roughly  divided  into  three  areas  east  and  west, 
laccording  to  grasshopper  conditions.  There' are  no  infestations  in  the 
^eastern  third  of  the  State.  In  the  middle  third,  they  are  light  and 
•spotted.  The  western  third  is  the  area  of  threatening  to  severe  in- 
festations, where  control  campaigns  are  most  likely  to  be  necessary. 
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KA-NSAS 


The  percentages  of  individuals  of 
arranged  according  to  crops  Infested,  are 


Alfalfa  Percent 

1 . Mel ano plus  mexicanus — — 35 

2.  M.  differential  is 13 

3.  Aeoloplus  turn,  hruneri 9 

4.  M.  packardii 8 

5.  M.  hivittatus 2 

6.  M.  foedus  foedus 2 

7.  2 other  species  and  nymphs — 31 


Small  grain 


1.  Melanoplus  mexicanus 37 

2.  Aeoloplus  turn,  hruneri 32 

3.  M.  packardii 8 

4.  Dissosteira  longipennis 5 

5.  M.  differential  is 4 

6.  12  other  species,  undeter. 

and  nymphs — - 14 


he  various  species  present  in  Kansas, 
summarized  as  follows! 

Pasture  Percent 

1.  Aeoloplus  tumhullii  hruneri-  31 

2.  Melanoplus  mexicanus— — 16 

3.  M.  packardii 10 

4.  M.  hivittatus 8 

5.  Hespero  tettix  speciosus 

6.  17  other  species  and  nymphs — 28 


Roadside  and  margin 


1.  Aeoloplus  turn,  hruneri — 19 

2.  M.  mexicanus 18 

3.  M.  differential  is 14 

4.  Hespero  tettix  speciosus — 9 

5.  M.  packardii 7 

6.  9 other  species,  undeter- 
mined, and  nymphs 33 


Sor^um  and  corn 


1.  Melanoplus  differential  is 54 

2.  M.  hivittatus 18 

3.  M.  mexicanus 11 

4.  Dissosteira  longipennis 5 

5.  M.  lakinus 3 

6.  M,  packardii 3 

7.  7 other  species  and  nymphs — 6 


Idle  land 


1.  Melanoplus  mexicanus 36 

2.  Aeoloplus  turn,  hruneri 14 

3.  M.  packardii 8 

4.  M.  lakinus 5 

5.  M.  differentialis — 4 

6.  M.  foedus  foedus 4 

7.  4 other  species  and  nymphs 29 


Grand  total  Percent 


1.  Melanoplus  mexicanus 26 

2.  Aeoloplus  tumhullii  hruneri  21 

3.  M,  differentialis 13 

4.  M.  packardii 8 

5.  M.  hivittatus 6 

6.  24  other  species,  undeter- 

mined, and  nymphs- 


26 
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MICHI&M 


This  is  the  fith  year  that  collections  have  "been  made  in  typical  | jj^,i 
environments  in  Michigan  daring  the  adult  survey.  There  were  17,876  specimens^ 
collected  in  10  habitats  and  19  species  of  Acrididae  were  included  in  the  H| 
collections.  The  family  Tettigoniidae  is  grouped  as  a whole.  Melanoplus  pi 
mexicanus  was  by  far  the  dominant  species  in  all  the  environments.  M,  femur"!- 
rubrum  was  second  in  numbers  and  Ageneotettix  deorum  third.  Camnula 
pellucida,  once  an -important  species,  was  fourth  in  abundance.  There  was 
some  change  in  the  relative  abundance  of  the  species  from  1938  to  1939.  M. 
femur-rubrum  increased  in  relative  abundance  and  0.  pellucida  greatly  de- 
creased, M.  mexicanus  was  not  as  dominant  in  1939  as  in  1938.  P 

, I 

The  worst  infestations  are  to  be  found  in  the  northern  half  of  the  || 
Southern  Peninsula,  where  light  to  severe  infestations  occur.  In  the, Upper 
Peninsula,  threatening  to  severe  infestations  are  few  and  widely  scattered. 

ii 
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MICHIGAN 

The  percentages  of  individuals  of  the  various  species  present  in  Michigan, 
arranged  according  to  habitats,  are  summarized  as  follows: 


Pasture  Percent 

1 . Melanoplus  mexicanus 64 

2.  Melanoplus  femTir~rubi;m 12 

3.  Ageneotettix  deorum 9 

4.  Camnula  pellucida 5 

5.  Arphia  pseudonietana 2 

6.  12  other  species 4 

7 . Nymphs 4 

Boadside 

1 . Melanoplus  mexicanus 61 

2.  Melanoplus  femur-rubrum 13 

3.  Ageneo’tettix  deorum 12 

4.  Camnula  pellucida 2 

5.  Aiphia  pseudonietana 2 

6.  13  other  ^ecies 7 

7 . Nymphs 3 

Small  grain 

1.  Melanoplus  mexicanus 49 

2.  Melanoplus  femur-rubrum- 35 

3.  Tettigoniidae 3 

4.  Ageneotettix  deorum 2 

5.  Melanoplus  angustipenni  s 2 

6.  7 other  species 4 

7.  Ifymphs “•'"”■^-7— ’-7 .5 

Native  hay 

1.  Melanoplus  mexicanus- — 64 

2.  Meldnoplus  femur-rubrum 18 

3.  Camnula  pellucida — 4 

4.  Ageneotettix  deorum — — 3 

5.  Tettigoniidae— 2 

6.  10  other  species — — 4 

7.  Nymphs — — — 5 

Woods  and  stream 

1 . Melanoplus  femur-rubrum — 35 

2.  Melanoplus  mexicanus 33 

3.  Ageneotettix  deorum 8 

4.  Tettigoniidae 8 

5.  Arphia  pseudonietana — 2 

6.  8 other  species 7 

7.  Nymphs 7 


Depleted  pasture  Percent 


1.  Melanoplus  mexicanus 69 

2.  Ageneotettix  deorum — 19 

3.  Spharagemon  collare— 3 

4.  Melanoplus  femur-rubrum 2 

5.  Arphia  pseudonietana — 1 

6.  8 other  species 4 

7.  Nymphs- — 2 


Legumes  - 


1.  Melanoplus  mexicanus 55 

2.  Melanoplus  femur-rubrum 24 

3.  A^neotettix  deorum-— — 5 

4.  Camnula  pellucida- — 2 

5.  Tettigoniidae — ^ — 2 

6.  9 other  species — 5 

7.  Nymphs ‘ — 7 

Idle  land 

1.  Melanoplus  mexicanus 69 

2.  Melanoplus  femur-rubrum 10 

3.  Ageneotettix  deorum 5 

4.  Aiphia  pseudonietana — -4 

5.  Camnula  pellucida ' 4 

6.  9 other  species — 4 

7.  Nymphs 4 

Tame  hay 

'I.  Melanoplus  mexicanus 46 

2.  Melanoplus  femur-rubrum — — 31 

3. '  Tettigoniidae 8 

4.  Camnula  pellucida 3 

5.  Ageneotettix  deorum 2 

6.  8 other  species — 4 

7.  Nymphs 6 

Bow  Crops 

1.  Melanoplup;,  mexicanus 75 

2.  Camnula  pellucida — 6 

3.  Spharagemon  collare — 6 

4.  Ageneotettix  deorum 4 

5.  Melanoplus  flavidus 2 

6.  4 other  species 5 

7.  . Nym;^s 2 
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MICHIG-Air  (Continued) 

Grand  total  Percent 


1.  Mel^oplus  mer.dcnnus 60 

2.  Melaikoplus  fewur-rubrun 16 

3.  Ageneotettix  de'orum 8 

4.  Cajnnula  pellucida 3 

5.  Tettigoniidae 2 

6 . 16  other  species 7 

7 . Nymphs 4 
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■ Mimso^A- 

This  is  the  fifth  year  th^t  cSdli/ectiohs  have  heen  made  in 
Minnesota.  Airing  the  season  of  19^9  tliei'e  Was  Sortie  misunderstanding  re- 
garding the  making  of  collections  during  the  adiilt  survey.  Therefore, 
there  are  no  collections  from  the  southwest  quarter,  where  Melanoplus 
differentialis  was  the  dominant  species.  All  of  the  collections  for  the 
eight  designated  environments  are  from  the  northwestern  part  of  the  State. 
The  eastern  part  of  the  State  is  represented  oy  a combined  crop-and- 
pasture  classification. 

There  were  9,185  specimens  in  the  collections,  representing  22 
species.  In  the  no rthxire stern  part  of  the  State  Melanoplus  bivittatus 
was  dominant  in  sweetclover,  alfalfa,  corn,  and  flax.  Camnula  pellucida 
was  dominant  in  the  bluegrass,  quackgrass,  and  short-grass  pastures. 

M.  mexicanus  was  the  most  numerous  in  collections  from  small  grain, 
potatoes,  and  field  margins.  In  the  eastern  part  of  the  State  M.  femur- 
rubrum  was  by  far  the  dominant  species  in  all  environments.  M.  mexicanus 
and  K.  bivittatus  have  increased  in  relative  abundance  over  1938. 

The  situation  in  Minnesota  in  the  1939  survey  resolved  itself 
into  three  rather  distinct  problems.  The  most  severe  infestations  were 
in  the  X'^estem  txvo  or  three  tiers  of  coxinties,  extending  north  and  south 
throughout  the  length  of  the  State.  This  area  xiras  divided  into  two  parts, 
oxving  to  the  differences  in  the  important  species.  In  the  counties  north 
of  V/ilkin  Oounty  the  dominant  species  was  M.  mexicanus.  M,  bivittatus 
was  of  first  importance  and  Camnula  pellucida  of  second  Importance, 

South  of  Wilkin  Ooxinty,  in  the  southwestern  part  of  the  State,  M.  dif- 
ferentialis Xiras  the  dominant  species,  xidth  infestations  along  field 
margins  and  egg  pods  averaging  58  per  square  foot  along  some  of  the  field 
edges.  The  third  area  of  infestation  lies  in  the  east-central  part  xdiere 
M . femur- rubrum  xfas  dominant,  almost  to  the  exclusion  of  the  other  species 
just  mentioned. 


Distribution  by  species  of  9.10*5  specimens  collected  in  Minnesota,  expressed  in 
percentage  of  total  nxuaber  collected  in  er.ch  habitnt 
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The  percentages  of  individuals  of  the  various  species  present  in  Minnesota, 
arranged  according  to  crops  infested,  are  surmarized  as  follows; 


Sweetclover  and  alfalfa  Percent 


1.  Melanopius  hivittatus 32 

2.  Melanopius  mexicanua 30 

3.  Melanopius  femur- ruhrum 22 

4.  Melanopius  davrsoni 8 

5.  Melanopius  packardii 4 

6.  8 other  species 4 


Ilax 


1.  Melanopius  oivittatu6- — r-  35 

2.  Melanopius  mexicanus 34 

3.  Melanopius  femur- rubrura 17 

4.  Camnula  pellucida 3 

5.  Melanopius  packardii ■ 3 

6.  11  other  species 8 

Short grass  pasture 

1.  Camnula  pellucida 35 

2.  Encoptolophus  sordidus  costalisl8 

3.  Melanopius  dawsoni — 15 

4.  Melano]plus  mexicanus 11 

5.  Melanopius  hivittatus 8 

6.  10  other  species 13 


?ield  margins 


1.  Melanopius  mexicanus 23 

2.  Melanopius  hivittatus 16 

3.  Chortippus  longicomis 15 

4.  Melanopius  dawsoni 14 

5.  Melanopius  femur- ruhrum 9 

6.  11  other  species 23 


Small  grain 


1.  Melanopius  mexicanus — 39 

2.  Camnula  pellucida — 34 

3.  Melanopius  hivittatus — 9 

4.  Melanopius  femur- ruhrum r 9 

5.  Melanopius  dawsoni 2 

6.  12  other  species 7 


Com  Percen' 

1.  Melanopius  hivittatus 31 

2.  Melanopius  mexicanus 26 

3.  Melanopius  femur-ruhium ^ 17 

4.  Melanopius  dawsoni — 7 

5.  Chortippus  longicomis 6 

6.  Melanopius  packardii 6 

7.  5 other  species 7 ; 

I 

Bluegrass  and  quackgrass 

1»  Camnula  pellucida 23  1 

2.  Melanopius  hivittatus 19  | 

3.  Melanopius  mexicanus 14  t 

4.  Melanopius  dawsoni 13 

5.  Encoptolophus  sordidus  costalis  11 

6.  13  other  species 20 

Potatoes 

1.  Melanopius  mexicanus 41 

2.  Melanopius  hivittatus 26 

3.  Melanopius  femur- ruhrum 20 

4.  Melanopius  dawsoni 3 ! 

5.  Melanopius  gladstoni 3 

6.  Melanopius  packardii 3j 

7.  4 other  species 4 


Eastern  crop  and  pasture 


1. 

Melanopius  femur-ruhrura 

— 85  1 

2. 

Melanopius  diffefentialis 

- - 2 

3. 

Melanopius  hivittatus 

— 2 

4. 

Melanopius  dawsoni 

- - 2 

5. 

Melanopius  mexicanus 

— 1 

6 . 

11  other  species 

3 ' 

7. 

Uymphs 

— 5 

Grand  total 


1. 

Melanopius  femur-ruhrum 

35  ;| 

2. 

Melanopius  mexicanus 

20 

3., 

Melanopius  hivittatus 

151 

4.- 

Camnula  pellucida 

12  i, 

5. 

Melanopius  dawsoni 

61 

f 

6 . ■ 

17  other  species 

— - 12 
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Tliis  is  the  second  year  in  which  Missouri  has  "been  included  in 
the  making  of  collections  in  typical  habitats.  Grasshopper  populations 
are  at  a low  ebb  and  it  was  difficult  to  obtain  a good  representative 
number  of  specimens.  There  were  444  specimens  collected  in  5 different 
environments.  In  these  collections  14  species  were  represented. 
Melanonlus  diffe rentialis  was  the  dominant  species  in  the  total  number 
of  specimens  collected  in  the  State.  In  the  small  number  collected  in 
small  grain  M.  mexicanus  was  most  numerous.  There  were  too  few  speci- 
mens in  any  environment  to  permit  definite  conclusions. 


Distribution  "by  species  of  444  specimens  collected  in  Mi>^souri.  expressed 
in  percentaA’G  of  total  number  collocted  in  eaoli  habitat 
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MISSOUEI 

The  percentages  of  individuals  of  the  various  species  present  in  Missouri, 
arranged  according  to  crops  infested,  are  summarized  as  follov/s* 


Pasture  Percent 


jl.  Melanoplus  differentialis — 71 

'2.  M,  femur- rub  rum 10 

1 3.  Hippiscus  rugosus 7 

1 4.  Agerieotcttirc  deorum 3 

5.  Hesperotettix  speciosus 3 


; 6,  2 other  species  and  nymphs  6 

Corn 

I 1.  Melanoplus  differentialis — 82 


2.  M.  bivittatus 4 

3.  M.  femur- rubrum 4 

4.  Schistocerca  a.  americana — 3 

5.  2 other  species  and  nymphs-  7 


Small  grain 


1.  Melanoplus  mexicanus 25 

2.  M.  differentialis 23 

3.  M.  femur- rubrum 11 

4.  Schistocerca  a.  americana — 7 

5.  Chortophaga  viridifasciatsu-  2 

6 . Nymphs 32 


Field  margin  Percent 


1.  Melanoplus  differentialis — 78 

2.  M.bivittatus 8 

3.  Undetermined 8 

4.  Hesperotettix  vir,  pratensis  3 

5.  M.  femur- rub  rum 3 


Legumes 


1.  Melanoplus  differentialis — 50 

2.  M.  femur- rub  rum 14 

3.  M.  mexicanus 6 

4.  Hippiscus  rugosus 4 

5.  M.  bivittatus ^ 3 

5.  Schistocerca  a.  americana — 3 

7.  7 other  species  and  nymphs-  20 


Grand  total 


1.  Melanoplus  differentialis — 61 

2.  M.  femur- rubrum 9 

3.  M,  mexicanus 5 

4.  M.  bivittatus 3 

5.  Schistocerca  a.  americana — 3 

6.  10  other  species  and  nymphs  19 
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This  is  the  sixth  7ear  in  which  collections  have  been  made  in 
Montana  during  the  a,dult  survey.  There  were  10,542  specimens  representing 
59  species  collected  in  11  different  major  environments.  Melanoplus 
mexicanus  was  the  dominant  species  in  10  out  of  the  11  habitats  aud 
formed  46  percent  of  the  total  number  of  specimens  col'j.ected.  Ageneotettix 
deorum  v/as  second  in  total  numbers  collected  and  first  in  numhc-rs  on  the 
range  land.  Outside  of  the  open  range,  no  other  OT'Scies  corapai'e!  v/ith 
M.  mexicanus  in  importance'.  In  1938  M.  mexicanus  formed  54  percent  of 
the  total  specimens  collected  in  the  range  land,  bu.t  in  1939  it  made 
only  17  percent  of  the  total.  The  comparative  percentages  in  the  fol- 
lowing table  show  the  decrease  in  relative  abundance  of  this  species  from 
1938  to  1939. 


Tabl^  12 — M.  mexicanus,  percentage  of  total  number  of  specimens 

doll  acted  in  the  ma,jor  habitats 


Habitat 

Percentage  of 

1938 

total  collected 

1939 

Small  grain 

82 

73 

Idle  land 

83 

67 

Roadside 

62 

54 

Range  land 

54 

17 

Alfalfa - 

46 

59 

Total  for  State ^ 

63 

46 

These  data  indicate  a falling  off  of  the  relative  abundance  of 
M.  mexicanus  for  the  State  as  a vrhole,  although  it  is  a serious  problem 
in  7 north-central  counties.  At  least  90  percent  of  the  severe  infestations 
are  in  small-grain  stubble  and  idle  land.  In  Hill  County  there  was  an 
average  of  7.09  pods  per  sq,ua.re  foot  recorded  in  915  field  samples  taken 
in  109  fields.  This  is  the  heaviest  infestation  on  record  since  the  present 
annual  grasshopper  surveys  were  established  in  1931.  The  infestations  in 
the  7 north-central  co-onties  result  from  flights  of  M.  mexicanus  origi- 
nating in  the  eastern  part  of  the  State  in  July  and  August. 
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MONTMA 


xh3  percentages  of  individuals  of  the  various  species  present  in  Montana, 


arranged  according  to  crops  infested,  are 


Roadside  Percent 


1.  Melanoplus  mexicanus — — 54 

2*  M*  packardii 7 

3.  M.  glads toni 6 

4.  M.  femxar-rubrum 3 

5.  Spharagemon  equale 3 


6.  30  other  species  and  nymphs  27 

Idle  land 


1.  Melanoplus  mexicanus 67 

2.  M.  packardii 9 

3.  M,  femur- ruhrum 4 

4.  M.  gladstoni 4 

5.  Spharagemon  equale 3 


6.  23  other  species  and  nymphs  13 

Low  mountain  range 


1.  Melanoplus  mexicanus 27 

2.  Bruneria  hrunnea 13 

3.  Ageneotettix  deorum 11 

4.  M.  packardii 6 

5.  M.  infantilis-' 5 

6.  29  other  species 38 

Misc.  row  crops 

1.  Melanoplus  mexicanus 80 

2.  M.  packardii 11 

3.  M.  fem\ir-ru'brum 5 

4.  M.  infantilis 3 

5.  Spharagemon  equale 1 


Flax 


1.  Melanoplus  mexicanus 75 

2.  M.  gladstoni 5 

3.  M.  femur-ruhrtun 4 

4.  M.  packardii 4 

5.  M.  infantilis 3 

6.  7 other  species 9 


stHamat'ized  as  follows: 

Range  Percent 

1.  Ageneotettix  deorum 18 

2.  M.  mexicanus 17 

3.  Phlihostroma  quadrimaculatum  10 

4.  M.  infantilis 6 

5.  Aulocara  eiliotti 6 

6.  Trachyrhachi  s k.  kiowa 6 

7.  41  other  species  and  nymphs  37 

Small  grain 


1.  Melanoplus  mexicanus 73 

2.  M.  packardii 7 

3.  M.  a.  angustipennis 2 

4.  Bissosteira  Carolina 2 

5.  M.  gladstoni 2 


6.  24  other  species  and  nymphs  14 

Alfalfa  and  sweetclover 


1.  Melanoplus  mexicanus 59 

2.  M.  femur-ruhrum 15 

3.  M.  lakinus 6 

4.  M.  packardii 4 

5.  M.  hivittatus 3 


6.  15  other  species  and  nymphs  13 

Crested  wheatgrass 


1.  Melanoplus  mexicanus 48 

2.  M.  infantilis 9 

3.  M.  gladstoni 8 

4.  M.  packardii 8 

5.  Ageneotettix  deorimi 3 

6.  Spharagemon  equale 3 

7.  8 other  species  and  nymphs-  21 

Weedy  pasture 

1.  Melanoplus  mexicanus 33 

2.  Me  tat  or  pardalinus 10 

3.  Ageneotettix  deorum 6 

4.  Aulocara  eiliotti 5 

5.  Amphitornus  coloradus 4 

6.  Cannula  pellucida 4 


7.  Phlihostroma  quadrimaculatum  4 

8.  19  other  species  and  nymphs-  34 
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MOHTMA  (Continued) 


Bottom  land 

Percent 

1. 

Melanoplus  mexicanus 

41 

2. 

M.  f emur-ruhrum — ■ — r--. 

3. 

Opeia  ohscura 

,,  6 

4. 

Phoetaliotes  nehrascensis- 

4 

5. 

Sncoptolophus  sordidus 

costalis-- 

3 

6. 

23  other  species ^ 

20 

Grand  total  Percent 

1.  Melanoplus  mexicanus^^'^^^ 46 


2.  Ageneotettix  deorimi— =rr 

3.  M.  Packard!  i- 

4.  M.  femur-rutrum -=^- 

5.  M,  gladstoni 

6.  54  other  species  and  nymphs  34 
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NEBRASKA 


This  is  the  fourth  year  in  which  collections  have  been  made 
in  this  State,  and  24,363  specimens,  including  54  species,  were 
collected  in  10  major  environments.  For  the  collections  as  a 
whole,  Melanoplus  mexicanus  was  dominant,  with  M.  differentialis 
and  M.  bivittatus  of  equal  importance  in  second  and  third  places 
and  Melanoplus  femiir-rubrum  fourth.  In  the  upland  and  sand-hill 
grasslands,  Ageneotettix  deorum  was  the  most  numerous,  whereas  in 
the  bottom-land  grasses  M.  femur-rubrum  was  dominant.  This  indicates 
a decided  reduction  of  M.  mexicanus  on  the  range  land,  where  it  was 
the  dominant  species  in  1938.  In  fact,  the  relative  abundance  of 
M.  mexicanus  has  fallen  off  in  all  the  environments.  For  instance, 
in  1938  it  was  dominant  in  all  of  7 habitats  included  in  the 
collections,  forming  from  29  to  46  percent  of  the  total  number  of 
specimens  collected  in  these  places  and  32  percent  of  the  total 
number  collected  in  the  State.  In  1939  it  was  dominant  in  only  4 
out  of  the  9 habitats  included  in  the  collections,  forming  in  these 
4 habitats  from  20  to  37  percent  of  the  total  number  collected  in 
these  environments  and  25  percent  of  the  total  number  collected  in 
the  State.  On  the.  other  hand,  M,  differentialis  and  M.  bivittatus 
have  increased  in  relative  abimdance  but  not  necessarily  in  actual 
numbers.  Therefore,  there  is  no  doubt  that  M.  mexicanus  has 
decreased  in  importance  in  Nebraska. 

The  largest  areas  of  severe  infestation  extend  diagonally 
across  the  eastern  third  of  the  State,  from  the  northeast  to  the 
southv/est.  These  infestations  are  mads  up  largely  of  M.  differ- 
entialis and  M.  bivittatus  as  far  west  as  the  western  edge  of 
Valley,  Sherman,  Buffalo,  Kearney,  and  Franklin  Counties.  They 
occur  in  sorghum  and  corn  stubble,  field  margins,  alfalfa,  and 
small-grain  stubble.  In  the  south-central  and  central  parts  of  the 
State  the  infestations  are  lighter  and  of  a mixed  population,  with 
M,  mexicanus  becoming  more  important  to  the  westward.  In  the 
Panhandle  area,  where  M.  mexicanus  was  n-umerous  in  1939,  the  egg 
survey  showed  that  infestations  had  decreased. 


Distribution  “by  species  of  24,363  specimens  collected  in  Nebraska,  expressed 
in  percentaiE::e  of  total  number  collected  in  each  nabitat 
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NEBSASitA 


The  percentages  of  individuals  of  the  various  species  present  in  lifebraSka, 
arranged  according  to  crops  infested,  are  summarized  as  follows: 


Stubble 


Percent 


Sorghima 


Percent 


■Restoration  land 

Melanoplus  mexicanus 29 

M.  a.  angustipsnnis 25 

M.  f.  flavidus 12 

M.  foedus  foedus 10 

M.  packardii 5 

28  other  spp.,  undet.. 


1. 

Melanoplus  mexicanus 

37 

. 1. 

Melanoplus  bivittatus 

34 

2. 

M.  femur-rubrum 

13 

2. 

M.  differentialis 

19 

3. 

M.  bivittatus 

11 

3. 

M . mexi canus 

18 

4. 

M.  differentialis 

7 

4. 

Ageneotettix  deorum 

6 

5. 

M.  a.  angustipennis 

7 

5. 

Aulocara  elliotti 

3 

6. 

26  other  spp.,  undet.. 

6. 

16  other  spp.,  and  nymphs 

20 

and  nymphs 

25 

Corn 

Alfalfa 

1. 

Melanoplus  differentialis — 

52 

1. 

Melanoplus  mexicanus 

24 

2. 

M.  "bivittatus 

31 

2. 

M.  bivittatus : — 

18 

3. 

M.  mexicanus 

7 

3. 

M.  differentialis 

18 

4. 

M.  femur-rubrum 

6 

4. 

M.  femur-rubrum 

10 

5. 

M.  foedus  fluviatilis 

1 

5. 

M.  a.  angi-istipennis 

5 

6. 

7 other  spp.,  and  nymphs — ' — 

3 

6 . 

23  other  spp.,  and  nymphs 

25 

Sugar  beets 

Roadside 

1. 

Melanoplus  differentialis-- 

39 

■ 1. 

Melanoplus.  mexicanus 

20 

2. 

M.  bivittatus 

22 

2. 

M.  differentialis 

18 

3. 

M,  mexicanus 

18 

3. 

M.  bivittatus 

14 

4. 

M.  femur-rubrum 

12 

4. 

M.  femur-rubrum 

14 

5. 

M.  foedus  foedus 

4 

5. 

Aeoloplus  turnbullii  brimeri 

7 

6 . 

4 other  spp.,  and  nymphs 

5 

6. 

27  other  spp.,  undet ., nymphs 

27 

1. 

2. 

3. 

4. 

5. 

6. 


Upland  grasses 

Ageneotettix  deorum 26 

M.  mexicanus 23 

Aulocara  elliotti 8 

Phlibostroma  quadrimaculatum  7 

M.  a.  angustipennis 6 

34  other  spp.,  undet.. 


and  nymphs 

19 

and  nymphs 

- 30 

Bottom-land  grasses 

Sandhill  grasses 

1. 

Melanoplus  femur-rubrum 

41 

1. 

Ageneotettix  deorum 

- 27 

2. 

M.  mexicanus 

8 

2. 

M.  a.  angustipennis 

- 16 

3. 

Opeia  obscura 

7 

3. 

M.  mexicanus 

- 12 

4. 

Aulocara  elliotti 

6 

4. 

Spharagemon  collars 

- 5 

5. 

Drepanopterna  femoratum 

5 

5. 

Orphulella  p.  pelidna 

- 4 

6. 

31  other  spp.,  and  nymphs — 

33 

6. 

24  other  spp.  , and  undet. , 

36 

Grand  total 

Percent 

1.  Melanoolus  mexicanus- 

_ 25 

2 . M . di 

fferentialis- 

- - 13 

3.  M.  bivittatus 13 

4.  M.  femur-rubrum 10 

5.  M.  a.  angustipennis-’ 7 

6.  48  other  spp.,  undet., 

and  nymphs 32 
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N3VADA 


This  is  the  second  year  that  collections  were  made  in 
Nevada  during  the  adult  survey.  A total  of  5,583  specimens  of 
grasshoppers  were  collected  in  4 typical  habitats  and  23  species 
were  recorded.  In  the  1938  collections  Melanoplus  mexicanus 
was  called  M.  devastator,  and  in  the  1939  collections,  M.  mexicanus. 
This  species  is  the  most  important  in  the  State,  forming  56  per- 
cent of  the  total  ntimber  of  specimens  collected;  however,  in  the 
Smoky  Valley  areas  Ivl.  occidentalis  was  the  most  important  range- 
land  grasshopper,  but  none  appeared  in  the  collections. 

According  to  Skoog,  all  of  the  specimens  listed  as  Melanoplus 
mexicanus  in  the  1939  Nevada  collections  probably  belong  to  the 
race  bilituratus  Walk.  There  is  however,  some  conflicting  opinion 
regarding  the  correct  classification  of  this  Nevada  material,  and 
until  a definite  understanding  is  reached  on  what  to  call  it,  it 
will  all  be  called  M.  mexicanus. 


Sistribution  by  species  of  3,383  specimens  collected  in  various  haliitats  of  Nevada , 
expressed  in  percentages  of  total  numbers  collected  in  each  habitat 
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[The  pei*centages  of  individuals  of  the  various  species  present  in 
Nevada^  arranged  according  to  crops  and  habitats  infested,  are  summarized 

as  follows; 

Alfalfa  Percent  Bange  ; Percent 


1 . Melanoplus  mexicanus  - - 

62 

1. 

Me^-ahoplus  mexicanus 

38 

2,  Melanoplus  packardii  - - 

10 

2. 

Conozoa  wallula  - - - - 

28 

3.  Melanoplus  bivittatus  - 

5 

3. 

’Oedaleonotus  enigma 

15 

4.  Conozoa  wallula  - - - - 

4 

4. 

Melanoplus  packardii  - - 

5 

5,  Melanoplus  femur-rubrum 

4 

5. 

;Aulocara  elliotti  - - - 

3 

6.  11  other  species  - - - - 

3 

6. 

15  other:  secies  - - - - 

6 

7.  N^phs  s-nd  undetermined- 

12 

7. 

Nymphs  and  undetermined- 

5 

Wild  hay 

Small  grain 

1.  Camnula  pellucida  - - - 

55  . 

1. 

Melanoplus  mexicanus  ~ - 

98 

2,  Melanoplus  femur-rubr'um 

20 ; 

2. 

Melanoplus  bivittatus  - 

1 

3,  Melanoplus  mexicanus  - - 

18 

3. 

Nymphs  undetermined  - - 

1 

4,  Melanoplus  bivittatus  - 

2 

5,  Conozoa  wallula  - - - - 

1 

6.  3 other  species  - - - - 

2 

Grand  total 

7.  Nymphs  -and' unde termined- 

2 

1. 

Melanoplus  mexicanus  - - 

54 

2. 

Conozoa  wallula  - - - - 

9 

3. 

Melanoplus  packardii  - - 

8 

. 4. 

Camnula  pellucida  - - - 

5 

5. 

Melanoplus  femur-rubrum 

4 

6. 

18  other  species  

11 

7. 

Nymphs  and  undetermined- 

9 
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NORQJH  DAKOI’A 


This  is  the  sixth  year  in  v/hich  collections  of  grasshoppers  have 
been  made  in  the  major  habitats  of  the  State,  and  18,313  specimens  x/ere 
collected  in  8 different  habitats,  about  65  species  being  represented. 

Both  small  grain  and  native  grasses  were  classified  as  to  western  and 
eastern,  v/ith  the  division  line  north  and  south  through  Bismarck.  Melan- 
oplus  mexicanus  was  the  dominant  species  in  7 out  of  the  8 environments 
and  formed  37  percent  of  the  total  number  of  specimens  collected.  In  the 
native  grasslands,  both  eastern  and  western,  Ageneotettix  deorum  was  the 
dominant  species.  Compared  with  1938,  the  1939  collections  shoxired  a de- 
crease in  the  relative  abundance  of  M.  mexicanus  in  all  environments  ex- 
cepting small  grain.  Of  the  total  number  collected  in  the  State,  M.  mexi- 
canus decreased  from  49  percent  in  1938  to  37  percent  in  1939,  For  the 
range  land,  M.  mexicanus  was  the  dominant  species  in  1938  at  32  percent 
of  the  total  specimens  collected,  whereas  in  1939  it  was  second  in  numbers 
in  the  eastern  section,  at  18  percent,  and  fourth  in  the  western  part,  at 
8 percent.  This  is  a most  decided  decrease  in  general  occurrence. 
bivittatus  showed  an  increase  in  relative  numbers.  None  of  these  data 
dispute  the  fact  that  there  are  extraordinarily  severe  infestations  of 
M.  mexicanus  in  eastern  North  Dakota.  By  far  the  greater  number  of  the 
severe  infestations  lie  in  the  northeastern  part  of  the  State,  the 
severity  of  which  has  already  been  discussed  in  the  first  part  of  this 
report.  The  heavy  infestation  in  this  part  of  the  State  is  due  to  two 
causes  — first,  a local  build-up  of  infestations  which  were  not  adequately 
poisoned  during  1939,  and  second,  during  July  and  August  there  was  a 
gradual  but  steady  influx  of  migrating  adults  from  the , south  as  far  as 
the  northeastern  part  of  South  Dakota. 


Distribution  "by  species  of  18,31^  specimens  collected  in  North  Dakota,  expressed 
in  percentage  of  total  number  collected  in  each,  habitat 
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NORTH  DMOTA  (Continued) 


NORTH  XiAKOTA 


The  percontages  of  Individual^  of  the  various  species  present  in  North 
Dakota,  arranged  according  to  crops_  ipfested,  are  summarized  as  follows; 

Small  grain  (eastern)  Percent  Small  grain  (western)  Percent 


1. 

2. 

3. 

4. 

5. 

6. 


1. 

2. 

3. 

4. 

5. 

6. 


1. 

2. 

3. 

4. 

5. 

6. 


1. 

2. 

3. 

4. 

5. 

6. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 


Melanoplus  mexicanus 60 

M.  femur-ruhrum 9 

M.  hivittatus 8 

M.  packardii 7 

Ageneotottix  deorum ’5 

21  other  spp,  and  uad6t. 11 

Native  grassland  (eastern) 

Ageneotettix  deorum 24 

Melanoplus  mexicanus 18 

M . dav/soni 6 

M.  infantilis 5 

M.  gladstoni 5 

39  other  spp.,  undet . , crickets, 
and  nymphs 42 


1,  Melanoplus  mexicanus — '71 

2,  M.  hivittatus 5 

3,  M.  differentialis 4 

4,  Ageneotettix  deorum 4 

5,  M,  packardii** 4 

6,  17'  other  species 12 

Native  grassland  (western) 

1.  Ageneotettix  deorum 23 

2.  Amphitornus  coloradus 12 

3.  Phlihostroma  quadrimaculat\im  12 

4.  M.  mexicanus — * — ' 8 

5.  Camnula  pellucida 7 

6.  51  other  species 38 


Alfalfa  and  sweetclover 


Idle  land 


Melanoplus  mexicanus 

M.  femur-ruhrum 

M.  hivittatus 

Ageneotettix  deorum 

M.  packardii 

20  other  spp . , and  undet , 

Sorghum 

Melanoplus  mexicanus 

M.  hivittatus 

M.  packardii 

M , femur-ruhrum 

Dissosteira  Carolina 

13  other  species 

Corn 

Melanoplus  mexicanus 

M.  hivittatus- 

M.  packardii— 

M.  femur-ruhrum 

Camnula  pellucida— 

Dissosteira  Carolina 

11  other  spp.  and  undet. - 


36 

1. 

Melanoplus  mexicanus 

45 

20 

2. 

M.  packardii 

14 

16 

3. 

M.  femur-ruhrum 

11 

12 

4. 

Ageneotettix  deorum — — 

9 

7 

5. 

M.  hivittatus 

8 

10 

6. 

26  other  spp.  and  \indet. 

13 

Flax 

37 

1. 

Melanoplus  mexicanus 

58 

17 

2. 

M.  femur-ruhrum 

15 

11 

3. 

M.  hivittatus 

10 

11 

4. 

M,  packardii 

6 

8 

5. 

Dissosteira  Carolina 

2 

16 

6. 

12  other  spp.  and  nymphs 

9 

Millet 

38 

1. 

Melanoplus  mexicanus 

56 

28 

2. 

M.  hivittatus 

14 

8 

3. 

M.  femur-ruhrum — 

7 

7 

4. 

M.  packardii — 

7 

4 

5. 

M,  differentialis 

5 

4 

6. 

14  other  species 

11 

11 


Grand  total  Percent 

1 . Melanoplus  mexicanus 37 

2.  Ageneotettix  deorum 12 

3.  M.  hivittatus 7 

4.  M.  femur-ruhrum 7 

5.  M.  packardii 5 

6.  62  other  spp.,  undet.,  crickets, 

and  nymphs 32 


S66  ”• 
OKLAHOMA 


This  is  the  third  year  in  which  collections  have  "been  made  in 
Oklahoma  during  the  adult  survey,  and  2,059  specimens  were  taken  in  8 
major  habitats  — less  than  half  the  number  collected  in  1938.  The 
reason  for  this  is  the  fact  that  populations  have  fallen  off  to  almost 
zero  in  many  places.  There  v/ere  45  species  in  the  collections,  Melan- 
oplus  differentialis  was  the  dominant  species  in  5 out  of  the  8 environ- 
ments and  for  the  State  as  a whole,  Aeoloplus  turnbullii  bruneri  and 
M,  packardii  were  dominant  in  small  grain,  with  M,  differentialis  a close 
third,  M,  mexicanus  has  not  been  an  important  grasshopper  in  Oklahoma 
and  is  still  far  from  being  as  important  here  as  elsewhere. 

All  but  the  Panhandle  portion  of  the  State  has  little  or  no  in- 
festation. Texas  and  Cimarron  Counties  are  by  far  the  only  two  counties 
with  severe  infestations,  where  large  areas  of  idl®  land,  grain,  and 
sorghum  stubble  have  infestations. 


Distri'bution  “by  species  of  2. 059  specinens  collected  in  Oklahom,  expressed  in 
porcenta.^-e  of  tot.nl  nurAor  collected  in  each  habitat 
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OKLAHOI'a 


The  percentages  of  individuals  of  the  various  species  present  in  Oklahoma 


arranged  according  to  crops  infested,  are 


'■Woodland  Percent 


1 . Spharagemon  collare 34 

2.  Dissosteira  longipennis 21 

3.  M,  angustipennis  impiger 11 

4.  Pardalophora  sausseri 10 

5.  Ageneotettix  deorum— 7 

6.  7 other  spp.,  and  undet.-v 17 


Field  margin 


1.  Melanoplus  differentialis 18 

2.  Aeoloplus  turnhullii  hruneri — 18 

3.  M,  mexicanus 14 

4.  M.  packardii 10 

5.  M.  hivittatus 5 

6.  30  other  spp,,  xindet.,  and 

nymphs 35 


Idle  land 


1.  Melanoplus  differentialis 23 

2.  Hesperotettix  speciosus 17 

3.  M,  angustipennis  impiger 16 

4.  M.  hivittatus 9 

5.  M.  foedus  foedus 6 

6.  M.  packardii 6 

7.  20  other  spp.,  and  undet,-- 1 23 

Alfalfa 

1.  Melanoplus  differentialis 38 

2.  M.  hivittatus 20 

3.  M.  packardii 10 

4.  Aeoloplus  turnhullii  hruneri — 7 

5.  M.  glaucipes  Scudd. 5 

6.  M.  mexicanus 5 

7.  8 other  species 15 


summarized  as  follows: 


Sorghum  Percent 

1.  Melanoplus  differentialis 41 

2.  M.  mexicanus 18 

3.  M,  packardii ; 8 

4.  M.  flavidus — 6 

5.  Trimerptropis  p,  pallidipennis  6 

6.  8 other  spp.,  undet.,  and 

nymphs 21 

Bottom  land 

1,  Melanoplus  differentialis 27 

2,  M.  hivittatus 17 

3,  M.  packardii 9 

4,  Dissosteira  longipennis 7 

5,  Chortophaga  viridifasciata — 4 

6,  Hippiscus  rugosiis 4 

7,  Trimerotropis  citrina  Scudd.  4 

8,  18  other  species-T 28 

Hange  land 

1,  Ageneotettix  deorum 17 

2,  Syrhula  admirahilis 11 

3,  M.  packardii 11 

4,  Dissosteira  longipennis 6 

5,  M.  angustipennis  impiger 6 

6,  29  other  spp,,  and  nymphs 49 


Small  grain 


1,  Aeoloplus  turnhullii  hruneri  21 

2.  Melanoplus  packardii 21 

3.  M,  differentialis 20 

4,  M.  mexicanus -13 

5,  Chortophaga  viridifasciata — 3 

6.  18  other  spp.,  undet.,  and 

nymphs 22 


Crand  total  Percent 

1.  Melanoplus  differentialis 16 

2.  M,  packardii 11 

3.  Aeoloplus  turnhullii  hruneri  10 

4.  M,  mexicanus 8 

5.  Ageneotettix  deorum 6 

6.  M.  hivittatus 6 

7.  39  other  spp.,  undet,,  nymphs  43 
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This  is  the  second  year  that  collections  have  been  made  in  Oregon 
during  the  adult  survey,  and  741  specimens  were  collected  in  6 typical 
environments.  • Some  of  the  collections  were  too  small  to  furnish  reli- 
able information  on  the  relative  abundance  of  species.  For  the  State 
as  a whole,  Melanoplus  mexicanus  was  the  dominant  species,  with  Camnula 
pellucida  second,  and  M.  femur-rubrum  a close  third  in  the  numbers  col- 
lected. Infestations  are  very  localized,  consisting  of  spotted  areas 
in  the  northeastern  five  counties.  In  Harney,  Lake,  Grant,  and  Eiamath 
Counties  there  is  a total  of  15,000  acres  of  pellucida  egg  beds. 


Distribution  by  spocies  of  7^1  specinens  collected  in  Oregon,  expressed  1 
percentage  of  total  number  collected  in  each  habitat 
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The  percentages  of  individuals  of  the  various  species  present  in  Oregon, 
arranged  according  to  crops  infested,  are  suinina,rized  as  follows: 

Range  Percent  Ditch  bank  Percent 


1,  Melanoplus ‘mexicanus — 52 

2,  Camnula  pellucida — — — 14 

3,  Arphia  p.  pse'udonietana— 7 

4,  Spharagemon  equale — 5 

5,  Amphitornus  coloradus 3 

6,  Dissosteira  spurcata 3 

7,  6 other  species  and  nymphs-r-  16  , 

Alfalfa  (legumes) 

1,  Melanoplus  femur-ruhrum * 31 

2,  M,  mexicanus 28 

3,  M.  hivittatus 18 

4,  Phoetaliotes  nehrascensis 6 

5,  Trimerotropis  p,  pallidipenni s 5 

6,  M,  foedus  foedus 5 

5 other  specieb  and  nymphs: — r 


1,  Melanoplus  fanui^ruhrum 57 

2^  Camnula  pellucida 37 

3-e  t Mrf  hi^ttatus 4 

4,  M,  mexicanus ^ 2 


Small  grain.. 


1,  Melanoplus  mexicanus----; — 39 

2,  Dissosteira  Carolina- ^ r—f  28 

■ '.'3.  Camnula  pellucida— j 9 

4,  Conozoa  wallula— ' 5 

, 5,  M,  hivittatus 5 

6,  Mo  foedus  foedus 5 

; .7,  2 other  species- 9 


Vi Id- hay  meadow 


1.  Camnula  pellucida — 51 

2.  Melanoplus  mexicanus — ■ — .23 

3.  M,  femur-ruhrum ^ 17 

4.  Chortippus  longicornis 6 

5.  3 other  species  and  nymphs 3 


Marshland 


1,  Melanopltis  mexicanus 46 

2,  M.  femur-ruhrum 23 

3,  Camnula  pellucida 20 

4,  Chortippus  longicornis- 4 

5,  Conozoa  walliila — 1 2 

.6,'  'iyi,  hivittatus ; 2 

7,'  M'  other  species  Pjad  nymphs— 3 


Percent 

31 
23 
22 
7 
3 
,14 


Grand  total 

1.  Melanoplus  mexicanus* 

,2.  Camnula 'pellucida- — 

, '3.  M.  femur-ruhrum— — 

/ 4,  M,  hivittatus — * 

5.  Chortippus  longicornis — - 

6,  15  other  species  and  nymphs^- 


SOUTH  DAKOTA 


This  is  the  sixth  year  in  which  collections  have  "been  made  in 
South  Dakota,  A total,  of  12,042  specimens  ii/ere  taken  in  10  habitats, 
with  65  species  included  in  the  collections.  Melanoplus. mexicanus  was 
the  dominant  species  in  5 out  of  the  10  ha-hitats  and  in  the  total  niimher 
of  specimens  collected  in  the  State.  Ageneotettix  deorum  was  second  in 
ntimhers,  being  the  most  numerous  of  all  specimens  taken  ,in  3 out  of  the 
10  environments.  Collections  were  made  too  late  to  get  representative 
numbers. of  M.  bivittatus  and  it  may  have  been  equal  in  numbers  to  M. 
differentialis, ' v/hich  was  third  in  relative . abundance , M,.  mexicanus 

has  decreased  in  relative  abundance  and  Ageneotettix  deorum  has  greatly 
increased.  The  heaviest  infestations  are  in  the  eastern  and  south- 
central  parts  of  the  State.  Flights  out  of  the  Black  Hills  section, 
in  the  western  part  of  the  State,  greatly  reduced  papulations  there. 


Distribution  Isy  spccios  of  12,042  spociinGns  collscbod  in  So^-th.  Dakota,,  Gxprosssd  in 

percentage  of  total  number  collected  in  each  habitat 
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SOUTH  DAKOTA  (Continued) 
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SOUTH  UAHOTA 


i 

The  pei’centages  of  individuals  of  the  various  species  present  in  South 
jDakota,  arran^:ed  according  to  the  different  habitats,  are  summarized  as  folloT^rs: 


i*ield  margin  Percent 

1.  Melanoplus  mexicanus 33 

3.  Melanoplus  differential  is 14 

3.  Ageneotettiic  deorum 10 

A,  Melanoplus  packardii 8 

5.  Melanoplus  bivittatus 8 

16.  24  other  species 26 

17.  Hyraphs 1 

Alfalfa  and  s\’^eetclover 

1.  Melanoplus  mexicanus 35 

2.  Melanoplus  femur- rubrum 20 

3.  Melanoplus  differentialis 12 

1 4.  Melanoplus  gladstoni 9 

5.  Melanoplus  bivittatus 8 

6.  10  other  species 14 

7 . Uymphs 2 

Sorghum 

1.  Melanoplus  differentialis 42 

2.  Melano  jIus  mexicanus 19 

3.  Melanoplus  bivittatus 16 

4.  Melanoplus  x^ackardii 9 

5.  Dissosteira  Carolina 4 

6.  13  other  species 10 

Plains  gra.ssland 

1.  Ageneotettix  deorum 44 

2.  Phlibostroma  quadrimaculatum — 20 

3.  Melanoplus  mexicanus 6 

4.  Opeia  obscura 5 

5.  Aulocara  elliotti 4 

6.  28  other  species 20 

7 . Uymphs 1 

River  breaks 

1.  Melanoplus  mexicanus 25 

•'2.  Ageneotetcix  deorum 18 

3.  Melanoplus  bowditchi  canus 7 

4.  Melanoplus  packardii 5 

5.  Mermiria  m,  macclungi 3 

6.  39  other  species — 42 


Small  grain  Percent 


1.  Melanoplus  mexicanus 46 

2.  Melanoplus  differentialis 10 

3.  Aulocara  elliotti 7 

, 4,  Ageneotettix  deoram 6 

5.  Melanoplus  packardii 6 

6.  21  other  species 22 

7 . U.ymphs 3 

Com 

1.  Melanoplus  differentialis 51 

2.  Melanoplus  bivittatus 18 

3.  Melanoplus  mexicanus 16 

4-  Melanoplus  packardii 6 

5.  Aulocara  elliotti 5 

6,  19  other  species 24 


Restoration  land 


1.  Melanoplus  mexicanus 66 

2.  Melanoplus  packardii 11 

3.  Melanoplus  differentialis 6 

4.  Ageneotettix  deorum 3 

5.  Melanoplus  bivittatus 2 

6.  20  other  species 12 

Uative  hay  land 

1.  Ageneotettix  deonam 35 

2.  Melanoplus  mexicanus 17 

3.  Aulocara  elliotti 13 

4.  Phoetaliotes  nebracensis 7 

5.  Orphulella  specie sa 4 

6.  30  other  species 24 


Bottom  land 


1.  Ageneotettix  deorum 23 

2.  Melanoplus  mexicanus 16 

3.  Melanoplus  bivittatus 10 

4.  Melanoplus  differentialis 8 

5.  Mermiria  m.  macclungi 6 

6.  17  other  species 36 

7.  ilymphs 1 


- ZiQ  - 

SOUTH  DAKOTA 
( Continued) 

Grand  total  Percent 


1.  Melanoplus  mexicanus 28 

2.  Ageneotettix  deoxaun — 18 

3.  Melanoplus  differentialis 10 

4.  Melanoplus  "bivittatus 5 

5.  Melanoplus  packardii 5 

6.  60  other  species 33 

7 . Hymphs 1 


- 579 


TEXAS 


This  is  the  third  year  in  which  collections  have  heen  made  in 
Texas  during  the  adult  survey,  A total  of  732  specimens  were  collected 
in  3 environments  and  24  species  were  represented.  So  far  as  adults  were 
concerned,  M.  diffe rentialis  was  the  dominant  grasshopper  in  the  collections 
for  the  whole  State.  K.  mexicanus , however,  was  the  dominant  species  in  2 
out  of  the  3 environments,  although  the  niimhcr  of  specimens  collected  in 
small  grain  was  too  small  to  draw  any  accurate  conclusion  as  to  the  rela- 
tive abundance  of  the  different  species.  There  were  many  nymphs  in  the 
collections  and  these  were  most  likely  M.  mexicanus , because  the  second 
generation  of  this  species  was  just  in  the  nymphal  stage  at  the  time  the 
collections  were  made.  M.  mexicanus  has  increased  in  its  relative  a- 
bundance  over  1938. 

In  areas  where  a second  generation  of  M.  mexicanus  occurs,  the 
problem  of  control  becomes  complicated.  Some  observations  where  such 
phenomena  occur' have  shown  that  satisfactory  baiting  has  been  done  for  the 
first  generation,  but  the  fecundity  of  the  females  left  often  produced  a 
second  infestation  equal  to  or  greater  than  the  first. 

In  the  north-central  part  of  the  State,  infestations  of  M.  mexi- 
canus are  extremely  localized  in  river  and  creek-bottom  land.  The  worst 
infestations  are  in  the  Horthwestem  Panhandle  counties,  but  even  here 
the  situation,  is  not  serious. 


TEXAS 

Distribution  by  species  of  7^2  specinens  collected  in  Texas,  expressed  in 
percentage  of  total  number  collected  in  each  habitat 
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TEXAS 

The  percentages  of  individuais  of  the  various  species  present  in  Texas, 
arranged  according  to  crops  ’infested,  are  summarized  as  follows: 


Small  grain  ■>  — v.  Percent 

1.  Melanoplus  mexicanus— 47 

2.  M,  differe'ntialis 23 

3.  M,  packardii 12 

4.  M.  foedus  foedus 6 

5.  Boopedon  nuhilum 3 

6.  Dissosteira  longipennis 3 

7.  M.  lakinus 3 

8 . Nymphs 3 

Sorghums 

1.  Melanoplus  different ialis 42 

2.  M.  mexicanus 8 

3.  M.  packardii 6 

4.  M.  lakinus 3 

5.  Dissosteira  longipennis 3 

6.  4 other  spp.,  undet.,  and 

nymphs 38 


Roadside  Percent 

1.  Melanoplus  mexicanus ’-.t--.  15 

2.  M,  differential's — - — 13 

3.  M.  lakinus 10 

4.  M,  packardii 9 

5.  Aeoioplus  turnhullii  hruneri  4 

6.  18  other  spp.,  undet.,  and 

nymphs 49 


Grand  total 


1.  Melanoplus  differential is 20 

2»  M.  mexicanus 15 

3.  M,  lakinus 8 

4.  M,  packardii 8 

5.  Aeoioplus  turnhullii  hruneri  3 

6.  19  other  spp.,  undet.,  and 

nymphs 46 


UTAH. 

This  is  the  consecutive  year  in  xvhich  coliectiorls  of  grass- 

hoppers have  oeen  made  in  typical  environments  during  the  adult  survey, 
and  9,176  specimens  vere  collected  in  7 environments,  35  species  being 
-represented  in  these  collections,  Melanoplus  mexicanus : was  the  dominant 
species  in  the  major  habitats,  r/ith  M'.  femur- rubrum  ranking  second  in 
importance,  ■ M.  packardji -.third,  Gamnula  pellucida  fpurth,.  and  M,  bjvittatus 
fifth.  These  species  oecured  in  about  the  same  order  in  1938. 


Distribution  by  species  of  9tl76  specimens  collected  in  various  habitats  of  Utah, 
expressed  in  percentages  of  total  nuTibers  collected  in  e?ch  habitat 
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UTAH 

The  percentages  of  individuals  of  the  various  species  present  in  Utah, 
arranged  according  to  crops  or  habitats  infested,  are  summarized  as  follows: 


Alfalfa  Percent 

1,  Melanoplus  mexicanus — 40 

2,  Melanoplus  femur-rub  rum 34 

3,  Melanoplus  packardii 7 

4,  Camnula  pellucida 5 

5,  Melanoplus  bivittatus 3 

6,  22  other  species- 5 

7,  Nymphs  and  undet, 6 


Grassland 


1,  Melanoplus  femur-rubrum 44 

2,  Melanoplus  mexicanus- — 16 

3,  Camnula  pellucida 11 

4,  Trachyrhachis  k,  kiowa — 6 

5,  Opeia  obscura 5 

6,  16  other  species 15 

7,  Nymphs  and  undet,- 3 

Orchard 

1,  Melanoplus  mexicanus 61 

2,  Melanoplus  packardii- 26 

3,  Melanoplus  bivittatus 4 

4,  Melanoplus  femur-rubrum 4 

5,  Dissosteira  Carolina 1 

6,  3 other  species 3 

7,  Nymphs  and  undet, 1 

High  mountain 

1,  Melanoplus  bruneri 58 

2,  Melanoplus  borealis  mon— 

ticola 37 

3,  Camnula  pellucida 5 


Small  grain  Percent 

1,  Melanoplus  mexicanus 46 

2,  Melanoplus  femur-rubrum 25 

3,  Melanoplus  packardii 11 

4,  Camnula  pellucida 5 

5,  Melanoplus  bivittatus 4 

6,  18  other  species- 5 

7,  Nymphs  and  undet, 4 

Weeds 

1,  Melanoplus  mexicanus 51 

2,  Trachyrhachis  k,  kiowa 31 

3,  Melanoplus  femur-rubrum- 6 

4,  Melanoplus  packardii 6 

5,  Dissosteira  Carolina 4 

6,  Nymphs  and  undet, 2 


Truck  crons 


1,  Melanoplus  femur-rubrum 39 

2,  Melanoplus  mexicanus 26 

3,  Melanoplus  differential! s 21 

4,  Schistocerca  sho  shone 4 

5,  Hesperotettix  (sp, ) 3 

6,  4 other  species 5 

7,  Nymphs  and  undet, 2 

Grand  total 

1,  Melanoplus  mexicanus 40 

2,  Melanoplus  femur-rubrum 32 

3,  Melanoplus  packardii 8 

4,  Camnula  pellucida- 5 

5,  Melanoplus  bivittatus 3 

6,  30  other  species 7 

7,  Nymphs  and  undet, 5 
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WASHINGTON 


This  is  the  first  year  in  which  collections  of  grasshoppers  in  i 

typical  environments  have  been  included  in  this  project.  Grasshoppers  are 
not  the  problem  in  V/ashington  that  they  are  in  other  States,  This  may  he 
due  partly  to  climatic  conditions  and  partly  to  the  farming  practices,  v/hich 
leave  very  little  space  for  egg  deposition  of  the  common  economic  species, 

A total  of  613  specimens  were  collected  in  the  two  major . grasshopper  hahi-^ 
tats — alfalfa  and  native  grasses,  Melanoolus  femur-rub nm  was  dominant  in 
the  alfalfa  and  Camnula  uellucida  in  the  native-  grass.  Only  9 species  are 
represented  in  the  collections. 

The  grasshopper  populations  are  at  a very  low  ebb  in  the  State, 
with  infestations  limited  to  alfalfa  fields  and  undisturbed  land  within  ' ; 

the  intensively  farmed  areas.  Clean  summer  fallow,  with  the  land  cultivated i 
up  to  the  road’s  edge,  leaving  little  or  no  field  margin,  does  not  permit  ' 
the  development  of  infestations  v/ithin  grain  stubble  of  M,  mexicanus  or 
other,  .economic,  species. 


Distribution  by  species  of  6l3  spociraons  collected  in  Washington,  expressed  in 
percentage  of  total  number  collected  in  each  habitat 
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The  percentages  of  individuals  of  the  various  species  present  in  Washington, 
arranged  according  to  crops  infested,  are  summarized  as  follows; 


Alfalfa  Percent  Uative  grass  Percent 


1,  Melanoplus  femur-ruhrum 50  1 

2,  M,  mexicanus 44  2. 

3,  Camnula  pellucida 3 3, 

4,  M,  hivittatus 1 4 

5,  1 other  species  and  nymphs- 2 5, 

6 


Camnula  pellucida 39 

M.  mexicanus 24 

M , f emur-  ruh  rum 21 

Chortippus  longicornis 2 

Arphia  p,  pseudonietana 2 

4 other  species  and  nymphs 12 


Grand  total  Percent 

* 


1,  M,  femur- rub  rum 35 

2,  M.  mexicanus 34 

3,  Camnula  pellucida 22 

4,  Chortippus  longicornis 1 

5,  M.  hivittatus 1 


6,  4 other  species  and  nymphs  7 
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WISCONSIN 


This  is  the  fifth  year  in  which  collections  have  "been  made  in 
typical  environments  in  Wisconsin  during  the  adult  survey.  There  were 
6,717  specimens  taken  in  8 representative  habitats,  and  19  species  are 
included  in  the  collections.  Me la nonius  femur- ruh rum  was  by  far  the 
dominant  species  in  all  8 habitats,  ranging  from  63  to  80  percent  of  the 
specimens  collected  in  these  places  and  forming  71  percent  of  the  total 
specimens  collected' for  the  State,  Melanonlus  mexicanus  was  second  in 
n\imbers  in  7 out  of  the  8 environments,  ranging  from  3 to  14  percent  of 
the  numbers  taken  in  these  habitats  and  forming  7 percent  of  the  total 
collected  in  the  State,  This  does  not  include  the  large  number  of 
nymphs  found  in  the  collections,  which  are  probably  M.  femur- rub i-um 
because  that  species  hatches  late  in  the  season.  Altogether,  this  places 
M,  mexicanus  lower  in  relative  abundance  and  M,  femur-rub rum  higher,  as 
compared  with  the  1938  collections. 

In  1939  cold  rains  took  care  of  most  of  the  infestations  of 
M,  mexicanus,  which  hatched  early  in  the  summer.  In  a fev;  counties 
damage  was  done  to  hay  and  other  crops  by  M,  femur- rub  rum.  Infestations 
were  found  in  alfalfa,  pastures,  hay  meadows,  and  some  small- grain 
stubble. 
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The  percentages  of  individuals  of  the  various  species  present  in  Wisconsin, 
arranged  according  to  habitats,  are  summarized  as  follows: 


Small  grain  ' Percent 

1,  Melanoplus  femur-ruhrum- 70 

2,  Melanoplus  mexicanus- — 6 

3,  Ageneotettix  deor\im 2 

4,  Chortippus  longicornis 1 

5,  Melanoplus  angustipennis 1 

6,  7 other  species 1 

7,  Nymphs 19 

Clover 

1,  Melanoplus  femur-ruhrum 63 

2,  Melanoplus  mexicanus 9 

3,  Chortippus  longicornis 3 

4,  Melanoplus  hivittatus 1 

5,  4 other  species 1 

6,  Nymphs 23 

Idle  land 

1,  Melanoplus  femur-ruhrum 70 

2,  Melanoplus  mexicanus — 14 

3,  Ageneotettix  deorum 3 

4,  Chortippus  longicornis— 2 

5,  Arphia  pseudonietana 1 

6,  6 other  species- 4 

7,  Nymphs 6 

Hay  land 

1,  Melanoplus  femur-ruhimun 74 

2,  Chortippus  longicornis- 3 

3,  Melanoplus  mexicanus 2 

4,  Ageneotettix  deorum 1 

5,  3 other  ’species — 1 

6,  Nymphs—— 19 


Alfalfa' ' ' . ‘ Percent 


1,  Melanoplus  femur- ruhrpm---—  67 

2,  Melanoplus  mexicanus 8 

3,  Chortippus  longicornis 2 

4,  Melanoplus  hivittatus — — 1 

5,  4 other  species — 1 


Corn 


1,  Melanoplus  femur-ruhrum 80 

2,  Melanoplus  mexicanus 3 

3,  Ageneotettix  deorum- 2 

4,  Chortippus  longicornis 2 

5,  4 other  species 1 

6,  Nymphs- 12 

Roadside 

1,  Melanoplus  femur-ruhrum — 70 

2,  Melanoplus  mexicanus 9 

3,  Chortippus  longicornis — — 2 

4,  Ageneotettix  deorum — - — 1 

5,  9 other  species- 2 

6,  Nymphs— 16 


Pasture 


1,  Melanoplus  femur-ruhrum- — 75 

2,  Melanoplus  mexicanus — 8 

3,  Ageneotettix  deorum 4 

4,  Chortippus  longicornis 1 

5,  Melanoplus  keeleri  luridus — — 1 

6,  10  other  species— — 2 

7,  Nymphs- — 9 


G-rand  total  Percent 


1,  Melanoplus  femur-ruhrum 71 

2,  Melanoplus  mexicanus- 7 

3,  Chortippus  longicornis 2 

4,  Ageneotettix  deorum— 2 

5,  15  other  species 2 

6 • Nymphs- 16 


WYOMfItg- 

This  is  the  sixth  year  in  which  collections  have  "been  made  in 
Wyoming.  There  were  2,800  specimens  collected  in  5 habitats  and  67 
species  are  included  in  the  collections.  Populations  were  low  in  the 
State  and  it  was  difficult  to  find  grasshoppers  thick  enough  to  get 
representative  collections.  Helanoplus  mexicanus  was  the  dominant 
grasshopper  in  the  range  land  and  some  miscellaneous  crops,  including 
small  grain  and  idle  land.  M.  femur-rubrum  wafe  dominant  in  sweetclover 
and  alfalfa.  Both  M.  mexicanus  and  M.  infantilis  were  dominant  in  the 
mountain  meadows.  Por  the  infestations  as  a v/hole . M.  mexicanus  has 
decreased  in  relative  abundance, 'as  well  as  decreasing 'enormously  in 
actual  abundance,  - 
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WYOMING 

The  percentages  of  individuals  of  the  various  species  present  in 
V/yoming,  arranged  according  to  common  habitats,  are  stimmarized  as  follows: 

Range  Percent  Mountain  meadow  Percent 


1.  Melanoplus  mexicanus 20' 

2.  -^geneotettix  deonim 13 

3.  Aulocara  elliotti 11 

4.  Phlib,  quadrimaculatum — 7 

5.  Drepanopterna  femora turn-  5 

6.  48  other  species 41 

7 . ITymphs 3 


Sweetclover  and  alfalfa 

1.  Melanoplus  femu.r-rubrum-  45 

2.  ^'^elanoplus  mexicanus 29 

3.  Melanoplus  bivittatus 8 

4.  Mermiria  maculipennis 2 

5.  Phoetaliotes  nebrascensis  2 

6.  19  other  species 7 

7 . Nymphs 7 


Idle  land 


1 , Melanoplus  mexicanus 37 

2,  ^''^elanoplus  foedus  foedus  15 

3,  Melanoplus  cinerius 11 

4,  Melanoplus  packardii 9 

5,  i^^elanoplus  bivittatus 6 

6,  20  other  species 20 

7 , Nympha 2 


1.  Melanoplus  infantilis 19 

2.  Melanoplus  mexicanus 19 

3,  Camnula  pellucida 16 

4,  M.  borealis  monticola 15 

5.  Bruner ia  brunnea 4 

6,  Melanoplus  dawsoni 4 

7.  18  other  species 16 

8 , Nymphs 7 

Miscellaneous  crops 

1.  Melanoplus  mexicanus 53 

2.  Melanoplus  femur-rubirum — 22 

3.  Melanoplus  bivittatus 11 

4.  Dissosteira  Carolina 2 

5.  Hesp.  viridis  pratensis — 2 

6.  Melanoplus  foedus  foedus-  2 

7.  13  other  species 7 

8 . Nymphs 1 

Grand  total 

1 , Melanoplus  mexicanus 26 

2,  Melanoplus  femur-rub rum — 11 

3,  Ageneotettix  deorum 8 

4,  Aulocara  elliotti 7 

5,  Phlib.  quadrimaculattim 4 

6,  62  other  species 40 

7 , Nymphs 4 
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